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&-£ f83fi# t&ttS *B«MM0S¥^#;^g tc is v a T . ftri SN^ ^ * MOS h 

a 

|y|HP^^*;i/^[M0Sh^>^X^-©PM^- htt^tt^J*^2 OOOA^^.6 
0 0 0 A©f&HT'&U*M^a^# 1 X 1 0 19 atoms/cm 3 Jt^_h(Z)^n>^fcttBF 

Iushp^ * ;i/Mmos 9 y vt. $ — ©p^>f- h mm itmmt^ ioooa^m 

0 0 OAfflW&^i«S^l X 1 0 19 atoms/cm 3 J^J:<Z>jtfn>££fcJ:BF 
2 £-g"tJfg— ©#^ai/U Hf^5 0 0 A^e> 2 5 0 0A©tfflt^5 

^E'J >r^>2/U-9->f K*» L<tt*>yx-5 t >2/U"9->f F* 1/ < tt^ # > i/ V 

F=feL<»^^^-^i/U-9--r FT'&Sfl— ©lSSfe^Mt/U-9->r F 
S # U * >f Ffl^ ^ & £ £ i: «: 4#« « l IB«©ffi«MMOS¥#£teg 

So 

m&m l * 2 * £tt 3 JCiH*©ffi«MMOS^»fl:ig«. 

5 ] liflB««Lfr ttJRJ?*< 500 A^ £2000 A©^H©Sgzltf> 
#Ma^ ';n>T'&5Ii: SrWtt f Sfflftfr® 1 lc§H^©*B*iMMOS¥##^S 

o 

6 ] mmmttifctf. Ni-Cr^% L < teCr-SiO-£:&fc U < fc*^ U 
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^tf*:tt^«ft«S^ 1X1 0 14 ~9 X 1 0 18 atoms/cm 3 T&5 U > * ttflfejR & 

— ©NMffimte&*tt£fc&4#»i:-f *fctt2 ££&3 *fcH:4 £t=. 

*lfrtt^*fi«J»fl!*« 1X10 19 atoms/cm 3 J^_tT*&3 U > * fctttffcSS&fT** ^ 

-hSWi o o Q/ntif«^e>3RWQ/neST»y, fi£««#«Mppi» 

ffi^Mi^MfW^ 1X1 0 14 ~9 X 1 0 18 atoms/cm 3 -e&£#n>a;£H:BF 2 

ff?-<Z)PMIgi5t#£^-tf ' *fc&2 *fctt3 *fc»4 * 

fc» 5 K:K8<Z>ffi»3!llOS¥3*#£SS. 

1 X 1 0 19 atoms/cm 3 J^_h-l:$)S^n>*^ttBF 2 S:^-^ 

TO** ^^Ppm/rtff^^T-^SJt^^]ffmS^^©PMI£*n;#:$:-g-^i 
«fc*rs»*^l *fc»*2 *fctt3 S^fcU *fcB:5K:ffitf<Z>ffiSMM0S¥aMfc 

[8t3fc£ l l ] S&SBN^ -V * ^/MMOS h ^ > # - £ <fc tffufSP^ -V*JV 
SH— CD«5t©M0S h ^> * - Sr-gftf d £ 1 * fett 2 2; 
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im&iM. i 2 ] ffrSBN^ v * ;i^mmos i-^ > # - & <t tftJrSBP* 1 

mis tfi m ibpm^ - h mm n *w miz.*-A-^y?vte^ m^fmmmm at&wt 

MZ.fr ©*3i©M0S h 9 > # - &#tf ^ i: ttSfM 1 

* tz. It 2 * « 3 {C aE8©ffl*t£!M0S¥##:JHB. 

[if l 3 ] ItflBN^ ^ * ;i/MM0S h ^ > # - J; ffjfBP?- * ;u 

nm&?- bmnrn^ v&mmtfm^^^vmM&nosb^yvxz 
a zmmntzm^m 1 £ 2 £ 3 Kmm&mmmos^mfcmm* 

[if i 4 ] fuiBN^ -v * ;i/MM0S b ^ > # - J: tKffjfaP^ 
FW >©M##t&fB«*fla£iWf «fc »J $ e>C^-v^;i/{WlcffefS:bTitfS3PM^ 

&tfx.y/\yx*y ht-^sf ^^;i/T^s^i:5:#lli:ts 

1 * & 2 * fc & 3 tCfla*<Z>ffl«MMOS^##««. 
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<&^mmmmmwim itmm^ v * ;i/Mmos h ^ > ^x # - jc 33 ^ l 

T«fc**fe«U y&m^ntoWkBllfil X 10 16 ~1X1 0 18 atoms/cm 3 -e& *J 
&«V^il*4&»lS# 1 X 1 0 16 ~ 1 X 1 0 18 atoms/cm 3 -efe »K BrrfBfg— ©#3t 

©mos h^>s;x#-fc<i: t>*gfiiam^©^jt©Mos h^>s;x#-33J: tfifriBfi^ 
t&sm*tt4fc«£ifcf*Ji tt ttf SSN^- * * ;vMmos h ^ > # - ic 33 v^ r 

i:btii^fc}iU>^fflV^lt«I^l X 1 0 18 atoms/cm 3 J^J:T*&*;, ttf 

V^*MMR£# 1X10 16 ~ 1X10 18 atoms/cm 3 J£LhT*&£ Z. £ Sr^fc-f* 

2£fcl£l 3*fcttl4K:3B«©ffi»MM0S45|»fr 

vnymwzm=KDmm&*m&'t sum** %sm&-<D&mM,yv ^ym± 
izm-nmnm & mfc-rz it t . mmm- nmrnm t mmm- */ u n 
ym*rt&--yy h t iusafi-® pm#mh */ u n ymm& & & #- v mm 
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ft 3 WtHfo £ * mm-t Z> IS £ . t&flSfi^±©S- ©«l*l!t £ 
id§?*f Slit, N^*;i/MM0Sh^>^;*#-©y-xi: F W>£ft£M 

£^lc«a^©NM^M%£ K-tr>^tSIii:, P^-v*;i/§9M0Sh^>^x 
* - © y - x K 1/ -f > £ ft -5 «fc tffi3»r:©pg!#*gg J/ V n >«lcfr 

[fMfcgi 9] ¥#*S«#O^*;i/MM0Sh^;y^;*#-£P^* 

f± »c»— © ft&siK & x® ^ , t& gam- nmnrn £ wmisuA&m ^ y 

;^-->^LSift5:Mtsxii:, N^-Y*;i/MM0Sh^>^x#-©y- 



5 



2001-3084423 



#2 001 — 243944 



tt 3 * fc « 5 * It 1 1 iC§H*©ffl#MM0S¥^#§l«<»;i#& o 

[fM2 0] ¥##2S«*KiN^*;i/SM0Sh9>^;**-fcP^* 
;i/§?M0S h =? y % - ©■£ ft -en ©MSB 6 # ac;i/7£fcfc©x3Sh, icfgB 

-®#>|ga'S/U 3>©jg—©PM©1S«S:^i-«X3gi:, «HBS-©#3l$a5/ 
U a^JCiftH^Mffi&mfiR-rsxgfc, l»«£3l&fiv>tJfffi»-©#|gSS/U 
n^fc^MLTv^Sfiriaiftft^JSfflESrWlK^JBS/y*^ KfttSXli:, iff 
8B«»^JSl2/y*>f KJ:C#-©i|ifi*K&?gJ*"rsxgiu f&ffi«-©»»IR 

fc«raaw»^M^ y k fct&3B«— ©m©t&ffiai— ©#*sss/ U3>r& 

RSMtsxsi:, t8fiH«— ©#igas/y n>m#izmmmzm,mm<Dm* 
mm f- tr> ^£*?v*t&i3ssx©#*gi&$/ vp>tpKm-<Dm<?>mm&j&&.-? 
sxgi:, «fffimx©#jgfts/y =2>K©^«Ki««ft©p^««F-tr>^ 

5:ftv^-©Mii/U3>4 1 d-©PlOl^$:Mt5Xgt, ffffBf^i 
®#M^'J3>ll5:/^-->^tMft^tsxgi:, n^-y*;i/§?mos 

K-fcr>#*"**SX@£, P^*;i/MM0Sh^>^x#-©v-x£ K W 
i&SBfgX©^!!^ y =r >JK®t?fSB*— ©PS!1S«^ e> &3 
tMBf£trt#©-aiSfc ^ b W»1B^P3[*»» £ K- tT > ^ §Xg £ 

e» * -5 i*fctt3*fctt5*fctti i Ksa«©ra*S!H<)s¥SMfcEtt© » 

[f^2 l] 4M!MM£«*lcN^*/i/MM0Sh9>^**-fcP^* 

^/Mmos h ^ > ^ * - © -e ft ^eft © & At s s ^ a: ^/ © xm £ > fcfTffi 
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m z i@ t , ttf m^mftmm # ic u t v © ^ # & k - 1? 

& SJgmffc £ z> -XM n?- -v * ;i^mos h7>^^-©v 
lc|&£-r£Xj|S£, N^*;vMM0Sh^>^;*#-<z>v-;a.£ Fi/-f zstte&ffi. 

mis <fc tftfrffisr- s/ y n > © t&sasi-oNsiis*^ ^ & &saga*gmffc© 

[f^2 2] ¥^#K«4ncN^*;bMM0SF^>^X#-£P^* 
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StSXit, N^*;i/MM0Sh^>^X#-©y-X£ F W>£&£««;J3 
&Kite»K©N3!*!l*» F-fcT v><gam©N3?©y-^i: F W >33 
mos h 9 > 9 - <z> y - x h F u y t:&£>W&lo£ Z$mmm-<D?m&ffim > 

v nymmmz.m&&—<Dm<D£>&&i' u ^ymmaMmmm-^m^y 
v nym^izm^mizm.mm<D?m^m^v-^y ^^n^mmomcD^f-^ 

Si:, lffSB^3!«*:S*-tlc«=©i|ift»lRSJi«"rsxS^, I5fiF7>fx^f 

y ^iz ^ ijmmm^ommm^^^ ^vmmm-<D^m^y v ^ymmtz^ 

4 Kx^-t-SMtSXlt, N^*;uMMOSh^>^;*#-tf>y-;*£: F 
\s 4 y £ £ -5 M*£ J; TOfsBII- 1S/'J3>® iff fafl- © NMM^ISc e> & 

, p^*;i/MMOSh^>^*#-(Z>y-;*£: Fi^>£&sM^£<J:r>*iitfiBfg-- 
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-(Dmnmzmm-rzjmt. wmwi-vmmmtmmm-v&ffi&i/vnym 
zmfc-rzunt* ^^wtosv^y -<nv \? v ^ y 

>)^©^c{£^s©PM^^K-fcr>^^«vNii^©PM©#^^^y 

MOS h ^ > $ - <D V - ^ £ K l/>f y t&Sli^J: tJftffSHfBzi ©#*§S^ y 

4 £ ##a£«jtfc*^*i«*&^* , r£xgi:, mm¥m&m®i±iztf- hmm 

>n51gt, liflB4 s **S«±JcS-©^l§a$/y nvil^tsili: 
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n»-©Ng©#*§aS/ U =2 >flc$:^t52gi:, tmm-&4H8&i/ U n 

y 3>©ffff2!^©PM©f»J:©tySa3&z:©^^ 
^ $ ft iaSBfg - © Ifi&lgi: & A © © fdSffilili S/U^KBt&SS 

**tticBfc*«x6fc, ^ o ^-^>^$tifcirfiamn©^i^^^-rsxgi: 
. mmmm&&misW4 f&j: staffs- ©#*£as/y a>«u:tc»-©«5» 
mzmm-tz urn t. , tatam-© ^jum t t&flBSs— © #*s a y =i > r t t&sBW 

2/ y FR£/n"# ^LTitffB^-©#^a^ y 3>©|ff|B^-* 

©PM©te«fctifS3i*lftj&^*^y'9->f K©tt»3^?>«i*y- h«#il@2^i:la 
IBSI— ©#*§aS/U 3>©t8fSB^©NM#««fe«fctJft!flB^zi©PS©IB«^& 

k 1/ >f > & « izmmmizi&mm&m^mm z mm^mikmrn * tc k - tr 

> ^-T 6 Xg i: , ^ * ;i/MMOS h^>^;*#-©v-x;J3J:t*FW>£fc£> 
M^ic^^lc{g^©PM^M^&l&aH^^»«tfilcK-hf>y-rsxg^ 

k j: y ktib^h. ©$fe^m sxyf>^ l ttmasii- ©#^a S/ y n > <fc tflttf SBi© 

^^©imi^l^&^Kifc^-rsx^^, n^**/1/Mmosi^>s?;**-© 
v-x£Fi/-f>£&s J: 0 Butam- ©NM#^a s/ y n > «c e> & s 

SfrSBS*ft#©-aP«5V^Ltt^JC«»S©NS[^SI«ftS: K-fcr>^-r*X3gi:, P 

5^ * ;i/§?mos h7>^^-®y-xtFW> J; t>*B«ia^zi©P 

mm* F-tf >^fsx^i:7b^^s«^i *fc»3 *fct*4 2icta 

«©ra»MM0S¥##§S*©Sg3i;friis. 

[fiN^2 5] ¥##S^*iCN^*;i/MMOSh^>^;*#-i:P^-V* 
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;i/Mmosk 9 y & x Z -(Dtfr^tMDffimz&fe-t z> # ^iv&m&jimt.. tufa 
ytf-tzmnt.. t&S34MM**«J:Kj&-©#*gfiS/y 
>K±ic«z:©a6»W^j&jS'*&xgi:, fc&aif&-#*g&$/y:3>©f&iBas--© 

, 7^^- — >^StifclifSBflri©j|ifi*KS:»*-r*XSi:, ifffaiftife^M^ V 
KScfc^BsrgaH^©^^^'; 3>flt±K:m-©j|ft*KS:^'r6Xgi:, 

<Bi&8B&-©PM««JSt#^ & & £ iS^&MiUc & Jgjfc-T S X^ , t&fH^^M 
«J:©»— ©«flilj|«:a^e9lcliS5*"t«XSi:, N^r*/i/MM0Sh^>2?:**- 

-^i: Fl/^y&£Zfmmm-<D&1&myVziy*Km~mM<DM®*mi&-r 
sigi:, p^*;i^MOSb^>s?x#--(Z>v--x£: Ki/>f >t&*««feJ:tJf 

jt izm^ommm zmm? zjint. mx®. k ^ x >y ^ y ? k «t y m 

S/yif-f FW^fC-F-f K^^— 9--Sr^^*«XSfc, n^* *;vmmos h ^ > 
£ 3 MffBmm^ © - «P & V n L/ tc^m^ ©NM^^^l 5: K - tT y 7 -t 5 



1 1 



2001-3084423 



#2001—243944 



[it*® 2 6] ^^#:S«cti{CN^^^;i/MM0Sh9>^X^-i:P^-V^ 

, t9flB«-©##gfi»> U 3 >K*Ki3g#ie9K:ig«fl!©NS^3K<» F— fcT> y Srfr 
>tt*K:3»R»tciSI8ig<Z)PS[^««» F-fc?>**£*T v%£-©PM©#*gfiS/y 3 

t/v ay<Dmum-(D?m(Dmm±<Dmmmr.<Dmmm^mmmiz^-r^j:m 

j^MfyiM Kfe«feoft&gaig-G)#tgas/y ^ym±iz.m-<Dmmm^m-t 
m&t/ y n >©t&iB»-©N^.iH«fe * ^Bfffamn©PM©M^^ e> * 

l^c©^<Z)PM*M^£iuSa¥##S«4Uc F-fc?> ^SX^t, lfrfB^# 
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m^&mmm z^vT-yyv mmm-o^^f u n > & «t x$ m m-mm^m ^ 

MOS h ^ > * - <D V - X £ K > il&Sl^ <k ^BUSB^CDPM^^S/ 
tf ££tt:3 £2b&4 ££tel 2 &CfB«<Z)*B«§? 

^f&-<z>PM>#Mii£/y n>iK«€:^'r*xsi:, tmm-a>4H&&*/v n 
ym±izmiz<Dmmmzmf&?z>j:n£.. f&fBt&-#*sss/y ny&ws&m-o) 

ttJRK Ji©*MlS T? & * tfgBtfffl £ tc 3 X@ £ , /n 0 # - - 

mmmtmmm-(D^^iyv^ymi5^Wsm-mmA^:m^v^4 k*^*- 
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«£©PS**M& K-^yfcfiv ^il^OPM© V-xtFl'^fcJ: f-fiBfg 

& x -y ^ > y u iSiam— <z>#mh s/ y n > as «t tfffiiftisitj&&jR 5/ y im f 

•V *;i^M0S h ^ > 5?* # - tf> V -X £ F P^f > fc^SliS J: tffufa^— ©PM 

s/ y n & te&mmm,ffiik<D—3& ^ b a:^#icis«i£©PM*JK 

K-tr>^6XSfc3^&5&Slt#^l SfcttS *fcfct4 sfcfcfcfcl 2 IC|H« 

[ff^2 8] ¥##^«4ncN^*;bMM0S^>^x#-tP^* 
;i/§?mos h^y # -co'tti^tuDWm *mfe-?z>v*j\'j&m<Dj:m£. MSB 

, l&flB*-©#«S2/ y n >K©^«Kii«f«a!OPM^«i» F- tr > ^&frv*tir 

y =1 > ±KllSlttj&&*$/ y -9--f FR&Tg/fcT £X5gfc, tuiai^gfe^M^ 
yit-f F±K&— ©*fi*R&J&J*"t£X5gfc, f&3Bf&-©lfi*Rfct&SMR/&4i: 
MS/y-iM Fi:|fHB^©^Jg©S/y 3>HS€:^*-->^LT^- hm^tgB 
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mm izt&mmmm^mm & mm^m^mm. tfnc f - 1? > & x@ ^ , mm* 
mm^ommm ^i-yf>^L tfrtaism^M s/w^fz. mmm-o^m^ 

mmmm^nm f- tr > ^ ^a^m— ©nm y a >fi*&^tsx 

© V - ^ £ F l/>f > i: & & tfl^fc <fc Uftifffi»— ©^tSS ^ V n > om-©NM© 

M*He m mfaibo — as & v m> tc mmm ic usigs © nm*5!» & f 

-tf^y-tsxgii. p^*;i^MOSh^>^x#-tf)V-xi: Ki/>f 

So 

[ff^2 9] ^#^^*CN^*;i/§tfMOSh^>^;*#-£P^* 
a is U =i > £ b T v > 5 iff gaftlK j&& £ ffilifc S/'Jt>f KfttS Xg 
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&-<D&&mi/v^ym*rt*--y7vm.ffi&*mm-?z>j:n}i. n^-y*;i/ 

MMOS h ^ > # -© v - ^ i: F i/-f > J: fi&iaig— ©#*SII$/ 

[ff^3 0] 4^#««4ncN^*;i^M0SF^>^*#--£P^* 

;i/MM0Sh^>^x^-(Z) j eti j rti©fSi|Sc$:5S^i--5^ac;i/^^(Z)X^^, etfia 
^ffrSSJtlciR^llllg^Sr^-rsXjgi:, ia§B¥##MU:lc^- h«fi|ft 

. twasi- © 2/ y 3 > j« i*i jca^K » jc e«&<z> m*m® k - tr > ^ & *r 

Srffv%||fffi»— (Z>#*§ae/y n>it»K:jg— ©PSI©#*ISS/y ny 
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n y <d tm&-G> n iii^ «fc # i& aasixopsfg*** e> * sigm# t 

cfnc K-tf V^tSXSh, P^^I^MOSh^V^*-©^- h«HiC*fb 

§ trjga$gM#:©-§P& v> b te^fe <fc ^ * ;i/Mmos h ^ > # - ©4* - h 

h^>^x#-<z>>f- b<ttgic*fb V-xi: k w^is^Wffiiftictf-A- 
^y^b&v^^b^iv-xiiJtfy- hm@c*fb¥®i$fC5*--A7y:/b 

Fl^-f >fl9£tt#^- h«^lc*fb^®^lc^-A-^-/^b^v>M^clciS^ 

4 * li 1 2 lc|H«©«»^MOS^«#:«iS©583i*i5fe. 

[^^3 1] ¥##^£4ucN^*;i/MM0Sb^>*;;*#-hP^* 

¥*#3S«±£*^3«««&^*'*sxg*:, Buta^^*^^^- hie* 

K$:^t5X@i:, tafffi^##S**lcb^v^fli!l#CDfc«)©^«^S: K-fcT 

v^-©ps©#seaj/u 3><K«&^"r-&xs^, mm^-o^^yv n 

¥® tc * - A - 9 y :7-f 5 i&fE¥##iS« £ £ U^ttf ©PSHB« © Iff 
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mmomw-xt Fu^yi3&xfmiMm-(D&%gg,yv nymzm-owmo) 

W&* : &&-*2>3Mli. P^^^;i/MM0Sh ^ypx*-(b>f- hnmKMhv- 

- =? v y i- s mm¥mftm&& <k goiam- ©pmmc£ <t vmrnm - ommm 

V^b^i^feJ:tJ ^ P^•V*;l/MMOSh^>^^^-©>!f- h*H&C*f L h K 

1, 2, 4. 1 2 tcfB«©tB«MM0S¥^#;^»©lg;§#& o 
[ff^3 2] ¥##*W&cN^*;i/MM0Sh^>^;*#-£P^* 
;b§?MOS h ^ > s;^. # -©-^ti^^i^M^SrSft^t-s ?x;i^j£©x^Sh, tufa 

uym^izmmmizi&mmmm^mmv-^y^^m^mmmzLfD^mmiyv 
ay* Jem— ©NSKo^&^-tsxgii, t&iais-©#»fga2/y 
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•^»#3S*tt»»c K-tr:/^"*- sxgfc, p^^^;i/MM0Sh^>^^^-©>^- h 

«*HC*fbV-X£: Fl/>f X^M/j^b^iF W h«*I&C*fb 

«(t»JC K-tr>y-rsxSi:, f&3Bigx©#Jgg$/y n>moBtffH^-(Z)NM(D 
M^fr £ & £ i&iammfr b£*iScfc J; -v * ;i/MM0S h ^ > # - 

«£©NM*ttto&a&tt£F-tf>^'r<5X5g£, «fffif|z:©#ISSS/U 

^y^b f w xnew^- h«^c^b¥®imc;r-A--^y:?'b&v^^ 

2£fctt5£fcttl2 KL3B*©ffittMNOS¥##$att©«3g#iiU 

Ht*£3 3] ¥##S^lcN^*;i/MM0SF^>^#-^P^-v* 
;i/MM0S h^^^^^-w^ti^rti© {g« £ 51 j£ t5^7i f£ ©X3M t. , lata 

JUISr^-r^xei:, «rffi^##iS**Jcbflv^«ff»©fe«>©^3l«*S: F-tf 

, trasss-o^ss' u n >ift*»cie»a!©ps?^«» f- tr > f&ffv^g-© 
jfc-rsxg*:, i»ia^ii#3i«JtJc^ia©*ft*j»s:^i--&xsfc. t&8B¥*# 

1 9 aj|iE4t 2001-3 0 84423 



#200 1—243944 



;i/MM0S h y # - &{&mg.<D V £: F l/-f > L < F W > titriHi! 
#Ma^U n>Ig|©irfsBSg-©NS<DM^^ 

m#<£>— <fc -v * ;i^mos b 9 y s^x # - <D>f— v mmiztt L y 

^- h«^lc^b^®^lc>r-/t^^^L F W FmjIfCjfcfL^ 
®65lc^--A-^^-^b&VAM^lc^?iS©PM^#iS:^^JC F-^>^-T 

[fM3 4] ¥*#£*#tCN^ir*/l/g!MOS h ^ y # - £P3^ * 
;i/MM0S F ^ y # - 0)^*1^ $r?S^-r -5 ^ libMOIlt, f«fB 

. BufBm-©#Ma^Un>j^^C^^lc{g^M©NM^^F-tf>^$:^ 
f^ffrffiSI— ©^Ma^U 3yc£lcfg-<Z)PMtf>#H^i§l^l) nyffii£-Z:W-J&-tZ> 

jimn. mm®-<Dgrffi&isv^ym<D&miz{&mm<v?m^m®F-¥yy* 
n^mmm-(D0u^yv nytpiz^m-(D?m(D^^y v ^ymm^Bm-t^ 

XMt. t9gaS-©#*§as/U n>^±lc^zi©jm^S:^t-SX^^. tufa 
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y ^-r £ «fc e> ca^WKiffiascDm^stt^srtiffB^friis^K: f- tr> r-t 

ifcft— g|S& V^ b tt^J^fe <fc -V * ;i/MM0S h ^ > 9 — <D*f- h«*llC$f b 

«^ e> jjfc s mm&5fiik<D-nte ^ b £ ih^-v * ;i/Mmos h 9 > % - 
s^ktk: F-tr>y-r«xsii^e»3&sw*^i ££&3 *^»4 ££1*1 21c 

;i/MMOS h ^ > S^X * - © -fti SrfltJt-TS ^ x^J« CD XSi:, BtffH 
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3 y <d mmm- <d?m<dm® ±<d m safg - <d mnm & mmm ■? & nim t. , 

«J£W # £ & & 5: jg/fc-T sxii:, -v * ;i/MM0S h ^ y P x # - <z> 

M<Z>Mc£I^BiHC0f£-r£X3fgi:, P^*;i/MM0Sb^>S>"*#-(£>>f- httfli 
tc*fb v-*£ Kl/>f ^i-slH^bOiKi/ 

lc»mic<E$g,K<z>PSPF*!» K- if > y&ffv^* *;i/SM0S b ^ # - 
tf){£^Stf>V-:*£ Kl/>f>%L<ttKU>f >^t&83fg-©#Mas/y n>tfnc 

— CDNM©M^c^ b * S 0yfBSm«s©-S^ V% b «fc -V * ;i/^M0S h 

9 bMC^b^lJl^C^-A-^y^b&VNV-Xi: 



ffi|iE# 2001-3084423 



#2001-2439 4 4 



[ft^3 6] ^MfaSM^iz^^^jimmsb^yP** 

&mm itmrntz z > mum & v a t&esn— */ y -n > ^ 

©*M^T* & -5 tat EM^^Ml 5: 383* &3 C Bfc* ^ S Xi , A # - — > $ ti 

&±m y u -9- >r Km & ^ $ - - > f h x mmm-<D&ffi& yvny <Dwmm- <z> 
?mmt&£ffimmm&±myw4 \?<Dmmfr hnmummtmmm 
-(D0u^y vziy<Dmmm-<nmum&&T$wm^<Dmmmfrbt£&m.m 

^h$:Mt-&Xgt, N^^*;i/MM0Sh^>^^^-©>f- hWSicMbv- 
m$£fr 6 ft * t9SB«^G>— v> b l$±mis * -y * ;i/MM0S b ^ > S/'x # 



2 3 
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;i/MMosh^>^^^-<7)^-ti-rti©M^^5i^-r<5^^;i/^^«)x^ii, tfria 

3>©BtfSHm-<z>PM©M^J:©Bffiam-©^m^^^ic^5&-rsx^^, 
jgas/y n>£ l t v % -& ttr i mm&±mm & -mm&&m *y u -9- -r b * & x 

*ggs/y n>©ifriB»-©PS[««^©tJrffi»-©#*iFas/u 3>j»*»c3B^ 
mzj&m^.mm^fmm k - tr > ^ v>n^- * ;i,mmos s ^ > # - a>i&m 
m&v-xt \?]s4y&£z*mm&-<D&ffi&yvnyipizm-<nm<Dwm*; 



2 4 
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iz&mm<DPM*M® F- tT > ^&f?v*P^-v *;i/§?M0S -<z><£$t^ 
© V-x £ F W b < » F l/>f > ^BalB^-©#M^^ U n lcfdzi(Z)P 

<Offl$fr & S ttffH®m#©-gP & ^ b £ <fc -V * ;i/§?M0S h5>S?^ 

n > ©f&SB&n ©Pg©flg« a* £ * -5 lulB^m^©— v> b «fc 
C*-A-^yyb&v^^4jb<&V-xM#^- F««fc*f bTOlftlC;*-- 

£3 ££tt:4 i'fcii l 2 tcffi*©ffi*SMOS^#ft:3S«©»5S^fSco 

Ht#£3 8] ¥#ffc*«^lcN^*;i/MMOSh^;/^x#-£P^* 
;i/MM0S h 9 > ^'x # - CD* *i-?*i©1B«c *mfe-tZ> *J a: ;i/?£f£©X@ 4: , fa IB 

SafB^#^»«' : t'JCb^VN'||lM^l<Z)fc«?)©^^f^: F-fcT 
>_htc^*^M^U-9-'f KRSMtSIgfc, tfffBttfffi^^MS>U-9--f 

f £ BtfiBm- ©#mh s/ u n > m z * * '# - - y y b x mmm- co#*ss y v n 

fiS/U ©NS©fB«&7gffc?"SXjgi:, laSB^-©#^^^U n> 



2 5 
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b V - * 13 J: K 1/ >f > jWdS l& ic - A - 9 y y -T § «£ 5 JC{£$§S<Z) NM^fcfc 
$>£f^£##S^#lc F-tf>migt, P^*;i/MM0Sh^>^;*#-- 

=^{C*f U¥®ft9Ki*--A-9 y y-T S <fc e> lc8#»C<£mK©P^tt$&&t&SB 
CDNS!©tH«#* b & « IrffBSm^O— ^ L J: t>W -V % ;i/MM0S h 9 

yV**-(Dtf- bnmi^tt ^ffiWJc*-^-^yyb5&v^y--^i: KW > 
[flN^3 9] ^^#S^icN^*;i/MMOSh^>^x#-£P^* 

u n y<Dm-<Dmm.m*mf&-? siii:, uib»-©#»ss/ u n > 

_L IC A 2/ U KK £ ^^-T -5 X@ £ > iff £t&SBj&Rj&& A U ^ -f K 

iLmmB-o&ffiMi-yv nym£*rtz--yv\sTmm J %-&m&?sv^yv> 
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^ VMH 1 # ;i/MM0S h ^ > # - <D&mm<D fuSEmzl 

-9 y b < & F u>f y y-tSM^i: 

^*;«Mosh^>^*#-©{ga^tf>y-xh Fi/>f>tjL<tiK^>f>i: 

btt^fc J;t^N^-v^;i/§?M0Sh^>^^^-©^- MilcM LTO65{c>r- 
A-e^y >fb:&^y-;*£ F W >©M«Jcitt«a!©NS5F««S:38^»K: F- 

Mic^fby-xi: fuw ^b&v^^ : fcb< 

mm i^tt b ¥M65 jc ^-A-^y^'b;^ tc isam © ?m^m%s & m$im k 

F-^>^-f <5X;g£^b&<g>fif:£^i ££te3 ££&5 tfclii 2K:iB«©*i 
»MMOS¥*#«S<DR3i:£i6. 

^*»««±lCiR^«l««&^'r-BXS^, t&S33M*fMSS±K:4*- F*fi& 

, lulHm^(Z)#Ma^U3>l^*lCl^a^©PM^M^F-lf>^?:^VABtffH^ 



ffif£# 2001-3084423 
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> 5:4? VN|ffSB^©#M^ S/ y n > * IC^-(73NM©^ 5: ^ f £ X3S £ . 

& */ v n ym £ * $ - - y 7 b JgJftft & m& -t & Jin £: > -v * ;pMmos v=?y 

£ <fc * ;i/MM0S h ^ > # - GD>f - F mi ic*f b ic - - 
y L&v^ V H F l/>f >©fg«Jcift»m©NM^Sl«*%3B«l»K: F- tf> 

££ti3 *fctt5 ££ttl 2 lCSB«©*B*i§?!10S 
[ft^4 1] ¥^#;«^icn^*;i^MOSF^:/s;;*#-£P^* 



£fE# 2001-3084423 
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zi><D&--<DPm<Dmmzm-m-tz>jimzi> mmm-o&m&isv n 
>±\<z-mm&&mm$:j&i&-?z>j:n£. mmm^n^mmm-o^m^yv ziy 

m^-<D^m^vziy(Dmmm-(DPmmm^mmmm^miyvv->( f©« 
m-frbtesf- hmmumm^^-t^jmn. mm^mi^m^±izmmo>mm 

mt. mmiz(D&ffigk*/vnymz^#--yyi'm,ffiftzmm?z>j:nt.. 
^^^jvmmsb^yp^^-(D^f- hmmizMw-*is£T$Fu>(ytm 
m\z^~7^-^y^^mmt.mmmr.(D^m^yvnymmzmiRmizi&mm 

©nm^s?» F - y f £ ft v v * ;i/^mos S7>^x^- ©4£il,g'tf> y - ;* 
-rsx@i:> p^-y^Mmosf^^x*-©^- h«mc*f by-x£ F W 

^~A-^^^^mmt.mmm^<D^m^vnym^izmmmizm.mmo)? 

WfUm F - tr y 7 & ft v -v * ;i/§?mos h ^ > x # - v - x t. F 

h ms b^® as * - a - =? v v & v > y - x £ f u -f y (Dumzmmm.® 

I2lg— ©PM © fi« & £ tfr SBStntffc© — «S £ V b &£*|!c £ & T$?^ -V * ;i/§?M0 

-^y^b^v^M^ ; fob<«y-xfi!^^^f-^«^^c^•b¥®^^c^•-7^^^^ 

Cflll*3g4 2] ¥##*«*Icn^*;vMmosf^>^x#-£P^* 



2 9 
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;i^mos b 9 y * -(Dtft^tuDM^zmfetZ) v x;w£;&<7)X3g£, t&fB 
*/ y n >±jcmfcj&&« y -9--f kk fe^i- silt, t&S3i*]»&£JB ^ 

Ufffi^fraiS-hKi^iacDaiftjiBI&^-rsxgi:. iff 

v y zi ymmzmmmiz-^mmmm^mm f- tr > v>tif3B3i— 

*/y n^tftc^-^NM^M^^^-r^xsi:, t&3a»— ©#*gs$/y=i>jR 

zKomamm xm mmm^(D^m^myv^ym^^^--y^ 

if>^-rsx5fS£> p*--v*/i/SEMOSb^ hm*iic*fby-x t 

F l/>f y<omi5*) l> < F Iz-'f h«*glc*f b¥®^JC^"- a- ^ 

€> xjg n . tffis^^©#M^r 2/ y n >M©i«ia^- ©NS{©««^ * 3 f&SBlg 
^p^v>bli^^J;tJ J N^-v^;i/MMOSh^>$;x^-(Z)^- b«^lc*f 
uy-xfcFi/^>©M*^¥-®^ic>r-/t-^-/yb^v>M^c%b<tty-^ 

^t5Xi £ , IJflB«zi<0#^fi y ^ >K©t&B»z:©PM©««#* e> * fu 
f B3g*afis: © — 8IS & v > L l±£«s £ J: tfP^ -v # ;i/3?M0S h 9 > ^ * - © ^ - h 

ic m l y - ^ t. f b >f > ©m # wm m ic * - 71- ^ y y L & V ^« * U < it v 



ffiliE# 2001-3084423 
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& z. £ iz «k y ^ * ;i/Mmos h ^ > # - 1 -v % ;i/S£mos h ^ > V* z - <d 

tn^tKDmm^mm-t^z.t^mm.t-t^m^i ££&2 ££1*3 ^fc&i 

1 -fcfcttl 2^^lil 3 £ fc&l 4*fcttl 8^rM4 2 V^*l2MC§E*©*B*t§? 

Mmos 0>-t*i-€*i©»Bc &fl£)e-r £ r i: *r £ft3tS 1 * 

7U±2 ££fcj:3 1 1 *fct± 1 2$ifcl$ 1 3 1 4£f=:l$ 1 875M4 2 

z> z. £ iz «fc »; -v * ;vMmos s ^ > ^ ^ # - h -v * ;v§ffMOS 

MMOS h ^ > # - (D-eti^ticDM^&SSS^^ Z. £. Z&Wtt. °t SSN^ 1 * 
fc&2 ££«3 1 1 T&tclt 1 2 1 3 ££til 4 1 8#M4 2 

\,\?nmzmM<Dftffimos¥mwmn&&T$*(Dm&ii& 0 

mioses. 



3 l 
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WliS:MJ:t5fMl ££&2 £fc&3 £fc&4 *fcttff:£3® l 8#M 
2 0 *fett2 3 2 82lfcte29;i;fc&32£fcte33 8 # 

mffi^tfeS 3 i: ^Mi: 1 9 £fc&2 0£7Ui2 3 *fcfcfc 

2 8tfe»2 9tfett3 2 £fc&3 3 £ fctefiN^ 3 8M4 2 HftuWCffi* 
<Dft«MM0S¥##§£gCDSgit#?£ o 

y^snfes/y 3>Kfl:jRTa>y, ©itefciRoK^tf 1 oooA^e>2 
o o o A©«it^5 r i: ttsf M 1 sttdZi stfrizz o^fci* 

[1M5 5] f&BB»— ©J»*JRttft^ffi*«asK:j:y^S*lfcS/y 
3>gtf;Bn?&y, <D*S»tt©lRff# 1 0 0 OAi)^ 2 0 0 0A©«It 



2001-3084423 
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r~*sv nymim-v&zmmm&T'Sb*) , m.m-oymmm<Dmmmm oooa 
^e>3 oo o A©iHt^s z: t tssM 2 1M2 9v^*x*McfB 

-(Dmnm&mmtf 1 0 0 0 A^e>4 0 0 oAoirasrii^ttsi 

#^2 4 75M2 7 £fc&3 4BS3 7 V^*Xfr lCfa«tf>ffilSMMOS¥##^e<Z> 

3>MiTfe'J, K»H©i»8^<Di&RJP# 2 0 0 0Ai)^6 0 OOACfH 
T?fc*£i:S:4#«i:-r51f*S2 173rM2 9 V^-rti3^fC3B«©ffi»S!MOS^## 

0tttt»M2 4M2 9 ££kJ:if^5i3 4#S4 2 V^*l*HC|BifR<Z)*B*tM 

[ft^6 o] mmmm&i&mizxrty *mz£ vmmztit=.nA)v h & 

b<te^#>T*&*>, tMMS0lS*U 0 0 A^e> 5 0 0 A<D$&mV$>Z> 
ZLt. 0 ££«2 6 ££&2 7 ££kfc2 9 *fc«3 6 
3 7£fc&4 0££»4 1 £IB«©fflSSM0S4Mi*#^«©§«S#iS. 

KhbfcMimffiiiij&icfcv^, mm^y/^y**> vmmosh^ypx$-& 

Ht#£6 2] >f- Rl/^>#^&bTV^X>/N>;**>hMNMOS 
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-£/3 y§?NM0SF^y ^*#-(D^f- HZmUil-t 
[|f^6 3] ?- ht KW>Mtt^§x>A>^^> hMNMOS 

ftfr^tf-htfm^—<D^ys\yx*yhMPmsb^yi?x$-£&mzmM 
znt=.m=i<D^y^y x*y bMPftosh ^ yv (DFu-jyiz^ tf-ht K 
\sjyfrUl&i'T^z>x.y;\yyi.*y hMNMOSF^y^;* hi: Ki/>f 

NM0Sh^>£?x#-tf) Ki/>f F hy-xtfMifeg-bTv^fi— ©^ y° 

U-$/a>MNMOSF^>^X#-©>?f- F i: y-;*#S8R3*u ^^z:©^ y 
U -5/ a y§tfNMOSF^>^x#-© Kl/>f ^ANMRJCgHRStu iuiBgl-©-^ 

yy -2/a>^NMosh^>2;>5.^-©y-xic^f- hi: fw brv^-s 
»m«ffitmS^{cfev>T, BfffSinyAy^^ y hMNMOSF^>^x#-£J:tF stria 

^-t 1 ^ yy - <y a > ^NMOSh^yS/' ;*#-£: iff SE^I— <Z>"5=-r y*U 



ffiSEff 2001-3084423 
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o 

Y^yV^Z-CDf- ht KW >IC h^ttflBx>A>X^ > hMNMOSh 
^ > 5?* # -<D V iC^M IT ^Zm-rJ 7V-is-s >MNM0S h ^ > 5?* # 

hi: v-*#£*frbTv*sS£— -2/a >Mnmos h5?>^;*# 

~<d Fi/^ytfmmizmwizn, mu^-y^y^^y hmmosb^y^^^-cD 
ttfo-hj- FHLf~mmmmmmz&^T, mm^y^y^^ybmmosh^y 

Vx> * - J: tfi-fgam— -f ^ U - 2/ a >MNM0S h ^ > S?* # - ^iugEglzitf) 
[0 0 0 1] 

#JC«ffi^ffi#g (Voltage Detector, J£^VD£3tSB) ^^JE 1/- # (Volt 

age Regulator, J^^VR ^gS) ^ ^ ^ U — ^ (Switching Regul 
ator, J^SWR£^|B&£*)&£<Zm°:7-V*-^* > h^^l^S^^^T^y 

[0 0 0 2] 

^SfflffiMMOS^jg (Complementary MOS, JB^CMOS £ ^ffi) 7-f-;i/K*ft 



ttJUW 2001-3084423 
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&ffimi/ U n y \z i. »; tiT ^ £ 0 

[0 0 0 3] 

. 7 ViS®I>A>^^ > h?g<E>NM0S (J£Jf&EMNM0S£^fE) «U h«H 

E§?PM0S£^IE) tt, N + S#*g6^U 3 >T& 5^- HMSfcNtf 
[0 0 0 4] 

0. 5 VJ^_t(Cig5£-t£^-S\ MOSh^>^^^-©<£«ffiSft^(D— 
[0 0 0 5] 

, ®9 o £j;tfEI9 i \zmirmos(Dff- h*ffi©#«SE#Ng!T?&»K pmos©^ 

3 5t-fe§ t i ©^^-EMNMOS h E§£PMOS t % IC^® ^ * * £>MOS b7>^X 
[0 0 0 6] 



3 6 
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& fc tt> ICXSRtfJtliD Llg^ 3 X h ^3gJlX&tf>if * < £^ e> 1?^ b T 
[0 0 0 7] 

HTMIfctESNMOSil^-f ^"U-S/aVSNMOS (JB*«DMNM0Sfc^S3) ©EtftfSBR'e*! 

asft $ < & -5 r n wr e> n s mos<z> u ^ v £ *bs > * # > 
-e&s z. ^ raffl*^ it V> -5 . 

[0 0 0 8] 

* - s; ^ > b ^mftmu* r -r n ^^^si*©^ & «rt£ £ *r £ -e © is 

[0 0 0 9] 

[M&«?&-rs £#>©#&] 

[0 0 10] 

(1) 

m "T £ *B*f MMOS^zgfls^g JC £ V % T , Itf IBN^ ^ * ;i/MMOS h =7 > ^ ^ # - <D ¥ 

3 7 2001-3084423 
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[0 0 1 1 ] 

(2) 

itfsBN^ * ;i/MM0S h 9 > # - CDP^ - h <fc fufEP^ -V * ;i/S0MO 

Sh^>i/'X^-C3DPM^- h*SttKJ?3V2 0 0 0 A'j&*e> 6 0 0 0 AOfgfflTfe 
y*»»«ffi#l X 1 0 19 atoms/cm 3 J^Ji©/j<n>tfeliBF 2 S:'g-tJ||— <Z)#^ 

[0 0 12] 

(3) 

MfBN^- * * ;I/Mmos h ^ y * - ©PM^- h «H£ <fc tKMSBP-f- * ;vMmo 

Sh^>^X#-<Z>PM^- h«Ht£$l^#l 0 0 0A^f)4 0 0 OAffliBT'S. 
y WBflfcKtfl X 1 0 19 atoms/cm 3 J^_h(D3KD>^fctiBF 2 $:-g-tfm— 
i>>'j3>il, H^#5 0 0 Afr£> 2 5 0 0 ACDfl&HTf&S^y ^>^>U i^-T 

[0013] 

(4) 

^g£bfc„ 

[0 0 14] 

(5) 

afrffi«fntffcttRJ¥# 5 0 0A^e>2 0 0 0 A0ii©I-0#^Ii/ 'J3>t' 
S> S £ & *J « i: * £ fflffiMMOS^^^^fi £ b fe „ 
[0 0 15] 

(6) 

tulHSm^^, Ni-Cr^% b < BXr-SiO^&fc b < te^E V -f^y 2/ U K 
t)U<tti8-7z7>f hi/'Jt>f K©»IRifeJS«SifrT?*y, RJSttfl 0 0 Afr 
e>3 o OA*t?©lSH-e*«c:i:S:#«i: > r-&ffittSM0S4 £ ##i61Bi:bfc. 



tf}fiE# 2001-3084423 



#2 001 — 243944 



[0 0 16] 

(7) 

14 ~9 X 1 0 18 atoms/cm 3 -efc& U > * £ fcfcMi $/- h*g#l 

<»#j&k Q/Dfr &ifc+k Q/Dg|il?&Sifcgc^<S^^^-©NMSm*5: 

^tfrfcMfcts fB*£MMOS¥##Ii£« £ b „ 

[0 0 17] 

(8) 

ItfiaH— feb< Hi&IBm— <D&ffi& i/ U a > ^ -5 B&fH^m#:«>FM#li^ 
#1X10 19 atoms/cm 3 J^_L-e^-2> V > £ fc«flfcSi£^> hm.ttMtf 1 0 

OS^NittiSefcbfc. 
[0 0 18] 

(9) 

#1X1 0 14 ~9 X 1 0 18 atoms/cm 3 -efe-5yKn >^fcliBF 2 $:-^;^ */- I>3g 

&&ti mmmos^mftmm n b & . 

[0 0 19] 

(1 0) 

#1X1 0 19 atoms/cm 3 J^_h-e$>^>7Kn>*fe«BF 2 $:^», */- h^Stffl^lgt 
wa/n#£ 1 k Q/niff^-e^u, MI^fc#tmppm/r;#!^ppm/'Cffr#: 

[0 0 2 0] 

(11) 



ffitE# 2001-3084423 



#2001—243944 



[002 1] 
(1 2) 

ffflBN^ ^ * ;1/§?M0S h .9 > VTs $ - «fc fafEP^ -V * ;i/MM0S h 9 > # - 
%b<&y-x£: F W>©M;£#ifjfBPM^- hmM£.¥-mmz7t- A-^ y 

•7vt^z> i&^mmmm © jkiwi . f u >r £ w # t&sjpfs$* - f m t. * 
m 65 - - ^ v ^ u * v u < « v - ^ t f u >f > © ttfiaPM^- 

[0 0 2 2] 
(1 3) 

ISfffiH^ * * ;1/S1M0S h ^ > # - <fc t^ftflBP^ -V * ;i/MM0S h ^ > ^'x # - 
I*. FW >«!l^^^tafBPM^- hmmt.^mmcyt-A-^v'j'lsX^&fr 
&L<lZy-xH F W>tf>M:£#iufEP§?^-- h«^£¥®imc:tf--A-^y 

[0 0 2 3] 
(14) 

Iff ibn^ * ;i/MM0S ffffHP^ * ;vMM0S h ^ > V x # - 

y-*£ Fi^f >^|fJSBPM^- h««fc¥iS»lc*-^-9 v^LTv^* 

FW ^©a^b^iy-:**: Fl/>f >©!S:##ffJ 
gE^*gS&SfcM <fc *J S & ic ^ ^ * fc feSffc b T ffj fBPM ^ - h Sfii £ ¥® «f ic 



4 o 



ffiSE# 2001-3084423 



#2001—243944 



[0 0 24] 
(1 5) 

[0 0 2 5] 
(1 6) 

BlffBP^ ^ * ;i/MM0S h7> V7* & - £ V>T, b £ V*ft«BE#X >/N > X * > 

[0 0 2 6] 
(1 7) 

- £ <fc t)f BufBllE3©fll^<DM0S h 9 > # - &C £ & Iff £@7iffittX&%ifcJ§ 
& fu §BN^ ^ * ^/MMOS h 9 y V X * - IC V n T tbT ftfc* * » U > S: 
JI V'^|«*»£«« 1 X 1 0 16 ~1 X 1 0 18 ato«s/cm 3 T»fty, ftfSBP^ "V * /I/SM 

1X10 16 ~ 1X10 18 atoms/cm 3 T'^> *J , IMB^— ©*!3t©M0S b5>5?^* 

- £ <fc ^tffS3^©«)t<DM0S h7>^^-fe<fc t>*tffSSHHCZ)«it©MOS h7> 

# - £ <fc t?sfriamES©^©Mos h ^ > vt. z - ic § t&iais^M%as 

fifcifc jf ttSJf -v * ;i/MMOS h 9 y V x # - \z v > T tit ftfciH £ £ « 

V y *m V^^t/iS^ 1X10 18 atoms/cm 3 &_hT*& »K IfffBP^-V *;i^MOS 

X10 16 ~1X1 0 18 atoMs/c« 3 JK±-eS>-5ifc«:4#fifci: , r*ffi*ISiM0S^#fl: 

[0 0 2 7] 
(1 8) 



4 1 



ffiSE# 2001-3084423 



#2001—243944 



- © ^ *i ^ *i & -T 6 V oc ©X3M £ , fuiB¥^#;tt«_h (c 
ili^^tSIit, l«fiB^«#:3S«±K:^- hffiilSMtSIii:, 

3M*#s«±jc«-©#*gss/y nvRfe^tsxgf:, Bfrgam-©#^^ 

«« s i&fc -t £ xi £ , fffiam- ic © kmi & 

*§a s/ y 3 j: tff&aass - ©PM#^a $/ y n > e> & a £ & 

& v > t, ic^i^PM*!^ & k - fcr > ^ -r £ x@ hfrt>tez> rnrnm mos^ 

[0 0 2 8] 
(19) 

4M!Mfc£® *KN*- * * ;uMMOS h 9 > ;* # - £ P^ * * ;i/MMOS h 9 > * 
HMSfMSlSi:, t&ffi¥#fr£*U:K:$*- hlfilI5:Mt5Il^> 

y 3>J^(D±^^Cl^a^©P^MtJF-^>^5:fi 1 V^^--©#^i/y 3>© 



2001-3084423 



#2 00 1—243944 



t/w<t \^mtmmtsjimt. mmism^m^vv-^ F±izm-<z>mmm* 
nymwcmfomizi&mmvm'fmm k- ^yyzn ^a&gB«— ©#sess/ u 

«lci£«K©PM*Ji#J& K-fcT>^&«v^z:©#ii§S$/y 3>tfncflz:<Z)PM<Z) 
1l«S:^t* IPS £ , gff IBffl— <Z>#MH x >'Jn>I5:^^-->^b *gm# & 
^tsxgt, N^-Y*;i/MMOSh^>S/*;*#-tf>v-x£: Ku-f >£:&£«c 

o 

[0 0 2 9] 
(2 0) 

^ftS® * k:n^ * ;i/MM0S h v > *? x $ - fcP?- * ;i/MM0S h ^ y V* & 

jK««&^-rsxefc, tafB^#^a«±ic^- bmmm^^t^mn. 

^-<Z>PM©««S:^"r«XSi:. ffrffi^— ©^HEU^y n>_LtcMk&:£« 



4 3 



miE# 2001-3084423 



#2 001 — 243944 



y 3>^lcfg:i(Z)PM©^£^f&i-£X;ji£, t&ffi»-©#je®^y 

£ & S TluiB&mtttf) & v > U fct£« K:«jR&©NM*ttfc & K - tf > 4^ 
Slit, p^,^^;i/MM0Sh^>^x^-(Z)y-xi: K b>f >fcfc&IB«c;i3.fctf 

V ^ L «»&® P3!*»» & K - If > ^"f S Jim h & £ *B*f§?M0S¥^ 

[0 0 3 0] 
(2 1) 

iit^Mtsxii:, B«sa^#^*«±ic^- bae»itt&aMft-r*x@fc, 

y n^KtpKisi-oNsicDiK^&^-rsxsi:, mmm-n^BB^v zi^m 
*ca^»^is»ffi©PS^stt^K-^>^&ffv^i&iB»-©#te©^y n>K 

*jc»— CDPSloflSJSE&^-tSXgi:, ISflBSI— ©#*g&2/y 



ajtiE# 2 0 0 1 



-3084423 



#2001—243944 



5:Mtsxgt, N^-Y^;i/MMosh^>^^^-©y-xfe<kt^Fi/>r 

H©«5»JR&xy^>^bt&IB»— ©#»Sa^y 3>WSlc-9->f F^^-iJ— 5: 
•v * ;i/Mmos h7>^x^-0DV-xi:F^'f>i: «IK«33 «fc fuSEIS— 

-^i: KU^>i:**««feJ:tFt9ffi^-©#*SS^y 3>©«r«*— ©PM« 
«^e>^SS&3B«m#©-»*v\Ltt^«Jcffi»|g©P^«®«: F-fcT>f "* 
<& x@ i: & & <& ffiMMMOS¥#<fcg*g(D Jgit L . 

[0 0 3 1 ] 
(2 2) 

^SMfciSfit* -y ^ ;i/MMOS h ^ > Z - £ v % ;vMmos h ^ y Pt. # 
itM^£7£f&-<r-£Xjgh, tiflB^«#3£«-htcy- hiil$:MtSlSi:, 

tjrfla^ftas®*jcu^v^iii!i»©fe»<z)^3i««s: f- tr^^-rsx^t. wm 

y 3>tf»ic»— ©PS^ffi^Sr^-rsxei:, iySBfl— ©#ISS2/y 3>m± 

>I^S:/N°^-->^LTB«IB^-©PM#^^^y n>«!c^fc£>F- F«H 
£ fB>$ i: ffJSaffl- <z>PM#M a S/ y n > Hi ^ & & S teffiibUm £ T^tfc •* 

siit, tfr8B«^««Jt©»-©jia*«;s:aiiK»K:i»* , r*xefc, n^-v 
*§as/ y .a >K««jBt^.®tasa##§as/ y 3 >j»*tc3g^«rK:<s«a!©NS^« 



4 5 



&$E# 2001-3084423 



#2 001 — 243944 



*«± c^=©im^il ^ -5 x^ t , M^rffi k ^ >r a: y ^ > y ic «fc y iff ga£ 

H©j»»J««:xy^>^bt&3B»-©^*SaS/y n^flffSJciM K*'*— & 
^^-rexigi:, N^-v*/i/£[MOSh^>$?;*#-©y-;*fc >i:fc*1H*K 
<fe t«SB3l— tf>#Ma S/ y n > ©tufBfl— ©NSflc^ & & « tulEiglaffctf)-- 

fe& F-tT>^*xei:^e)ft«ffi*I^MOS^fl:il*®5Si3S*i56i: Lfc„ 

[0 0 3 2] 
(23) 

j&fg * CN^ * * ;i/Mmos h ^ > x # - £: P^ * ;1/^mos h ^ > *; ^ # 
ifi*&^t«Xli:, B«fH^^a«J:lc^- Mfell^^tSXSi:, 

y 3 >K^ncis»&©PM*!«*& f- tf > ^fefrv^— ©PM©#tsa^ y n >M 

* ;i/^MOS h ^ > *; x # - © v - * J: t>* K v >f > £ & -5 ic jB ft W K & 

h ^ > # -© v - x & <k t>* f w > £ & z>mmzm%imzfemm<z>?M*m 



miE# 2001-3084423 



#2001—243944 



m zmm-r & x.m n , f 9 -r x v * y £ y t&£ &H©*fifti£ & x * ^ 

>^bt&ga!g— <D^ttS&^V zr>#IMtcif^f K^^-t--S:^t6XSfc, «a 

n>K*Kia^WK:i£tRft©N^j|«<&F-tr>^S:ff v^jg— ©NM©#^a 
>>y tSfffi^zi©#*ga*/y n>K©^«KHS»'S<Z) 

pm^# f— &f?v^^©p?s©#ii§a5' u =3 ym^mm-r^ji^t. 

JCiS^©NM^M$>£ K-t:>^tSXgt, P^ -Y*;i/§0MOSh 9 - 
©V— Fl/>f >£&&M^£J:tfiiriBffl^©#i&ga^y 3>0i-0H(D 

- tf > ^tsxg i: e> * s ffl»SMos^«#ii«©»i3i*i6 iitfeo 

[0 0 3 3] 
(2 4) 

rfi ICN^ -V * ;i/MM0S h7>^^-i:Pft* ;i/§ffM0S h =y y is X $ 

ii^^^tsxgi:, tffiH^#««±ic^- humm^m-r^xmn. 

4M*#£«JtK:#--©#*§aS'y tffSE!g-©#*§as/ 
y 3>Ktf»ca^»K:iB«S©N^«ftF-tf>^&fiv>»-<DNM(Z>#*ga2/ 

y nymmzmm-t&jmt. wmm-v^&isv ^ymtpizmnmzismm. 
opm^mm f - tr y v z ft v*&— ©PM©#^a $/ y n ymm & mm-tz ^ 

-©P3E©#*sas/y 3>i«fe^t«itt, mmm-(D^m^> v ^ym 
±Km^<Dmmm*j&m-rz>3:mzi. t&sB»-©#*§as/y 3>©i&sb»-©p 

a©1S«Jt©Sff«B»ri©j«*JW;€:a^ftrK:»*"r«xei:, tff!E¥##:««±&c 
i«lKj&&*lS/y-tM FK&JgJfrf SXgfc, — >y^5tifc^Siien©«l» 



4 7 



£IE# 2001-3084423 



#2001—243944 



a- # - - y ? $ n fcmmn^ammm z^-tz x® n , mmmm&&m ^ v v 
tm-^mmmhmmm-^m^iyvnym^mm-mm^m^v^^ kis& 
&&mi/v*M Fvmm hnn£wsm£tfsmm—<D&i&&*/vny 

[0034] 
(2 5) 

¥2gE#»«4ncN?- -y * ;i/Mmos b ^ > *;>t # - h p^ -y * ;i/Mmos h ^ > z 
ii^^^tSXgt, SfrS3¥*#*«±fc:4*- h^ii?:^t6Xg^, 



ffi§E# 2 0 0 1 -3 0 



#200 1—2 43 944 



ia^-cDiSSi^m&^-rsxgi:, mmmm^m-yv v'^ FfccfctftafBH-© 
#*sa$/y n>m±icm-(Dmmm^m^-r sigt, a&ra-ojftSK tiara 

h*«tBBi»ttSflB^©#*gaS/U 3>©t&SB^©P3!««J!s* 

KHB«£©NM**M& F - tf > y £ fr v * ISSfi! ©NM© y-^fcFK^^J: t& 
BBS— ©#*§aS"J n>4Hcf|§-©NM©«c£7£f!rr£Xgh, P^-v*;vMM0 

sh5>^^-®y-^i:KW>fc ^stife cfc tfriam— ©PMfg« t MSB 

%K-fcT>^S:ff v ><gag©PM© V-^tKW>fcJ: t^trrfH^— ©#*ga S/ 

K&Jtarrsxjgi:, k^ttF^-f xy^^yjct ytirSBS^©»s*iii&x<5/* 

X^— 9— Sr^-TSXeil, N^-v*;i/3!M0Sh^ ©V-* £ Fb-f 

>i:^Sl^feJ; iff IBS-* © NM I^U3> & ft * iu fB3Sm# © — 
»&v^tt£«K:i«mK©NM**«#>& K-tr^y-r&xSfc. p^-y*;i/§?mos 
h7>^^-®y-xfcKl/>f>i: ft <fc tf«ufaKlz:©P§tf#Ma 2/ U 

n 6 talH^m^© -«P ft v % b tt^fciff «ffi©PM^««f £ F - fc? 

[0 0 3 5] 
(2 6) 

tcN? 1 -v *;i/MM0S h ^ > # - ?t -v *;i/§tftios h7> s^x # 

- © * n €ti ©«« & fls^ -r * * ^ ;i/ x^ t , mm^mi^m^ icm*& 



mn# 2001 



-3084423 



##2 001 — 243944 



mmm^mmt^^nn. Mm¥mfcmm±iztf- hmkm^m-t^mt. 

©PM^#J F- tf y ^m-<DPM<Dg>ffi&is y n 

. ttras»-©#mfts/y 3>JK©^«jcfi»s©PM^*R^F-tr>^«:ffv^ 
z:©pmcz)#^^ y v n ym®zm&irz> t , t8ffia»-©#Jifa ^ y =r >» 

ys*ifctifia«l— ©«i»K&l»*-rsxS4:, fufEi^gt&^MS/y-F-f Ffcitf 
f&IB&— ©#HBS$/y n>JRJ:K:®-©«M»JRS:^'rsX3gi:, f(fSB&-<Z>tt 
*R£f&3B&-©#*Sft$/y =i>Ki:SJrffiWltt^«2/y-9--f FJR&/**--:/ 

^*;i/MM0 Sh^>^^^-©y-^feJ;^FU>r>^^-g)Mi|!clc^^{C'|g 
»|£©N3!;Ftt* £ tuSB¥##S«* tc F - tr y if-t Z> -v * ;i/MM0S 
h 9 > S> :* * - © y - * 33 J: F 1/ >f > S ic38#*tt Jcte»&©PS!*tt 



fBH# 2001-3084423 



#2001—243944 



[0 0 3 6] 
(27) 

* JCN^ * * ;i/§?M0S b5>^*-tPf^* ;i/MM0S h ^ > V 7. z 

- <D * ti-eri *m%. ^j«©ig t , faga¥*g#e«±&cfSi^# 

Kffi«S^«t«Iii:, f&SH¥##*«±lc^- htimi&ZJ&J&'t&iMZ* 

¥##3«±K:S— <0#*gS2/y 3>KS:^tsxSi:, t&ffim- ©DISSS' 
y n>lRtf»K:»#«K:ffi«a^PM*tt4& F-if >**£^fg-©P^©#Mnt.ll^ 

ffflaftIfcj&&JRlS 5: iz&3k-tz> X3g £ , A # - r. > y $ *i ISf IBS&n© Jfi 

aMRfcBfcfi-s-sxgfc, i&iawia^M^y^w F^i^tuiHm-©#^^y 

as/y 3>K^j:tjpt&ffiiS]»^«s/y F&^#-->^uTf«g2ig--©# 
Mia s/ y n > ©s&-©pm©M£ £ ffigB%iftj&&£i s/ y F©«t»#* e> & s ^ 

x#-©V-*£FW>£fc£«!c£J: tftui - © PMfl^c £ suf B£ - ©N§? 



ffiSE# 2001 -3084423 



#2001—243944 



yifzft^i&mm&PMw-xt Fi/>r yjs&zfmmm-v&ffi&isv ny* 
•t&jint. m*'\%. Y^A^v^y yiz * y mmm^mmm &x >y ^ > ^ bt& 

-Srm^sxSi:, N^*;i/MMOSh^>>:?x#-tf>v-x£: Fi^f yn&z 
x^-©V-^t Fl/-f>i:^S^fe<fctJ f B&SS^-<OPM#^^^ 1 J n>M^c 

[0 0 3 7] 
(2 8) 

nwcfc^-rsx^t, wm^mi^mm^ff- hmmmzmm-tzimn* 

, ^ ^;i/MMOS h^>^x#-<z>v-x;£J:tfFi^>£ & «fg«fCjB#W9K: 
^^©NM^^^ttflB^^a^^ic F-fcf^TSXgfc, P^-v*;i/MM0 
s f ^ > >^x # ~© y -xfc £ F i/>f y £ fcsM«c»&ttci£««©P3!*tt 

>^b«&iHi«iii*^M^u-9--r FtiffflE^-©#*§as/y nymmzv>( fx* 



2001-3084423 



#2001—243944 



& u n >ma>-£m \zi&mm<D?m^nm k - tr > ^ v ^^ n opm©#^^ */ 

y a £ . frjS2fg-©#MH $/ U n >M £ # - - > *~ b*g 

Jafls&^-t&Xjg^ N^*;i/§3M0Sh 7>^^^-0V-Xt F l^^f 

§ M^c £ <fc tuSH^ © S/ y n > © HI- 0) Ng ^ e> £ 3 iaSB&mtt 

^ * ;i/^M0S h =y y V* $ - <D V - X £. K >f > £ ft 2> ffim «fc tff&fEfl^c7>#- 

6*f fC^a^OPM^M^ % K - tT > ^t5Xg £ fr£ & MMOS^tt^fi© 

[0 0 3 8] 
(29) 

^fls^&tfiicN^ 1 * ^;vMmos h ^ > # - £P^ -v * ;vMM0S h ^ > s?;* # 

«HB«s:^-r«xsi:, wm¥m{fcm&±iztf- hmmmzmm-tzjinh:. 

>*£&-©PM©1!g«£JgfS , *£XSi:, f&3B»-©£HBS$'y ny±izmm 

s/y Ft@rffHH-cz)#M^^y □>i^^-->^bt^- h«ntiBi$ 
>&sM^ic^^{cigiigcz)NM^M%^Btfia^#««*tcK-tf>y-rsx 

jgi:, p^*;i/MMOSh^>^x#-©y-x£<}:tf Kb-f >£&£M^cW* 
fri£«J:K:*H©»»ail&*i«-r*XSi:, H#ttK5>fx»;f y itfffE 



tfJ$E# 2001-3084423 



#2001—243944 



m<Dm^nm^-^y^^n^—(Dm(D^m^yv aymm^m^-r^jim 

Kg £ r? # - — > ? b «*t# & Tgfift"*- £ lg £ , -v * ;i/MM0S h ^ y V x # - © 
V-xtKWVfc^IWi ituiaflz: ©#*gffi$/ y 3 >©H-©NM©M 

«^&j&*taia«*fifr©-»*vAbt±^«^a^»K:«»s©N^«%& f- 

[0 0 3 9] 
(3 0) 

^NUMM!** -Y * ;i/MM0S h5>^*-m^r* ;i/MM0S h7>^^ 
IM&^tSIgi:, ffrffi^ftlkttUilc^-- MI5il§:MtSXgi:, 

4M*#3£*_fcK:S£--©#*££S'y nymzmm-t&jimt. mmm-o&m&is 
vny^izmMmizi&mm<Dm^mm^~^y^^n^mm^-(D^^i/ 

a*/u 3>*ic»— ©^©^sea^y n^iiSrMtsxi^, tufas—© 
#^ae/y n>j^©^jc<gas©PM^^ F-tr>^s:^v>ifrfe^©#^ 
ai/y n>tfiic^©PM©#^a^y n^fi^&^-rsx^h. tuias— © 
#^a s/ y n >m * a # - - y y v x Btiam-©#^a $/ y n > ©tafasg-©p 
& & s - h ^ bbik n sai am- ©#^a s/ y n > © mmm- © n m 



ffifiE# 2001-3084423 



4#2 001 — 243944 



msb^zsVx&-<Dtf- h«ii&c^Ly-*33<^K W>#^®iftic;*--A 
(c k - 1° > « £ # e> & & ffi»MM0S¥##$m<z>«3£:#Sfe h u . 

[0 0 4 0] 
(3 1) 

- © * & mfe~?z> v x. )imf&<Dj:m n , fa §a¥##:a«_t tenons* 

*fi«&^f«Xgt, tfrffi^SMMIflUttcy- hlfiii^^tSIii:, 
lafB^S^»^4 I ^cL^v^'(lt$!I^^(Z)^:^?)(D^M^$: K-tr^-rsxei:, tufa 

IB*— omWL&Ekftfr e> & £ iSififls £ JIM^T 5 Xt t. , -v * ;i/MMOS h ^ 
J14 1 ^c^^^c©^(DNM^»K-t^>^$:^TV^^s^©NM©y-^i: Ki/ 



5 5 



ffl8E4$ 2001-3084423 



#2001—243944 



< it f i/>f hmsjc^f b¥®^fc^--/t- =7 y -f-r&nm^mib 

*£Fb>f> : fe)b<ti:FW>;J3«i: Zfmmm-CD&U&is U 3 > tf icfg ©P§? 
£> & £ la IH^m^ © & ^ b £ J: -Y * ;i/MM0S h ^ > *; X # - <D 

©Mian— ©PM©M^ & & iffgasm^ © & V a b tt£*ge 33 «fc * )V 

MMOSh^> ©>?f- F®f§tC>Pf IV-Xt F W>©M## :s ^ ^ ®lft^C;*- 

y^b Fi^f >-fBl;£tt#^- hS^c^b¥®i&Jctfwt-^y yb&v^^ic 

[0 04 1 ] 
(3 2) 

icN^ * ;i/^mos h 9 > $ - h ?f- ^ * ;i/MMOS h7>^'^^ 

mmm*j&i&+&xmz.. mm*m&mm±iz>f- hmmm^m^-r^mt. 
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ft ^M^*;i/MPMOSlc£v\Tteb£VN#*ffi<S:M;U£- 0. 5 VJ£* 

<£Mft ^iJ ifi £ % Jc oTIg t^5„ 
[0 0 7 9] 

— #NM0S1 1 3JCfeV>T», P+#^i/'J3>l 0 7(D>f- h**ilPjK4M* 

a > i/> v^a > zm-tm^M&fr^v %ft£ &<5N+# 

[0 0 8 0] 

& j: vi&mmmti £ & b ^s»&s«re & s ^ £ t>mm s *i «t e> . 

[0 0 8 1] 
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HMCttP-e#t#l 1 4 £<fctfN-3gin;fr 1 1 5 <Z>M#£^bTV^#> -tti 
[0 0 8 2] 

[0 0 8 3] 

ra^icff^iiiiciyat^stis. dais-s-p+fitftflci i 6ttJKn>fcv>bBF 2 
□*.&iko/n gff#© $/ - h Mtt & y . um&wuzmmpi>n/°c # e> ^pp* 

1X1 0 19 atoms/cm 3 ^J^_hT->- hSfMliM a /□fff«fr&»Wn /nS 
o *fcB2K:;fc^T v N+SJfiflU 1 8fcP+&ffi#:l 1 7 jgsbTV^Stf 

[0 0 84] 
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EJ3 tt^##i£«K: J:6iES!VR©*^*SIS:^"r„ VRttSmmffilBft 1 5 0 fcx 
5 1 ilPMOSm^S^-l 5 2 fcffiStl 5 6 ^P>«sS^BEEI» 1 5 7 £ 
AASB^l 5 3 lCff3K<Z>«£E3^A*S*lT%?irfC-3t©«JEE&i&Si: 

o 

[0 0 8 5] 

4#»c»TO*fatt©VRicteA:&«ffi©ffimffi'ffe, /hAfltt 

{btfHTIBfcCMOSKlJ: Ux^-y >^PM0Sffl*3il^3Slp«£EiattS:«tlRb, <B 
=1* h Tf»figii*»t)»»|fe» 6P- tSjfiftlC J: »J #EE®{& £ r £ IC J: 

[0 0 8 6] 

«&. 

[0 0 8 7] 

#IC1 0 0%f#U Jgaic^oTii^y^ffia^^^^^PMOSffi^^A 
«> 5 & Z> o totl ©PMOSffi ±m^-(D -9- W X £ ^Ifa IC»/Jn n 
X Mb fc<fctf/M^b 3 <, 

[0 0 8 8] 

AA*E©fi«ffiffc©JI*fc/>Affi**ftllTTl««aEffi*©Tt«ll# 
[0 0 8 9] 

7 7 &IiE# 2001-3084423 



#2 001—243944 



#tt?H|& tfs IC £ W -5 MOS h 9 > * # - <D F 1/ >f > 
Id=(/t • Cox- W/L)X {(Vgs-Vth)- 1/2 • Vds} XVds - ( 1 ) 5£ 
Id: Kl/>f>«Sfc 

Cox: httlftflggS 

Vgs : ^- h - V-XW«ffi 

Vth: L^V^flJBb 

Vds: KW> • V-xra*JE 

[0 0 9 0] 

Wftfcit^-r, Vgs^VdsjbM^<T&+#*^ Kl^>£^£iCli, (1 
[0 0 9 1 ] 

^^{c^spmmis:^- hiH/fccMosfHitte, 3r7«p©y-^*ss&ai«ff 

tf)VR©<£r/ x h ftfc J: t^^Mfttc^f b T*SJc^S&fis#S^* -5 ^ £ ifiMMZti 
[0 0 9 2] 

[0 0 9 3] 

NM¥&tt£$tl 1 8£«W 7ty *7W7X#*&a8l*Sfc&ES©NM0Sl 2 
5£D^NM0S1 2 6 &-eft-£*l»ff*©PM#3:;i/l 1 9 tflCtgtfT Va£ 0 

eMnmosi 2 5© Fb-f y£.tf- Y -£&<£P+#$gH^ V n y l±®fc \tm It v>& 
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$#2 00 1 — 2 4 3 9 4 4 



v\#sa»&jBtc <fc y^is-^tiTJs*;, $ tcEMNMos i 2 5 © v — x 

M^&GNDi|££^LTV>&©«ffi#yM^l 2 2 lC^»$tlTV^S. 
[0 0 94] 

dMnmosi 2 6<z>y-x£>!f- F-efeSP+^HS/'J H>l±®lCld3LT^fc 
^tfmm&miZ£ Vm$&ZfrTi3>). ££tCDMNMOSl 2 6©KU>f>lttffi^ 
ij&i^ 1 2 3 tC*jg*63*l,TV^,, 
[0 0 9 5] 

^qaiC^T^- F&EMNM0S1 2 5, DMNMOS 1 2 6 £ =blCP+#MH^ U 

3>§:mv>tvnsa\ moscDf- h zn,TmmmmT*2bz>pm$:mi<^ti. NMOS 

V ttS^l . OVJ^ Jt t&S. EMNMOS© b £ V tltttO. 7V@^#Gg 

*>;ixS«-&#^VMB<, ^©b^'fBmjElcSgJtt-Sfci&lc. PM>f- F &Mv^N 
M0SK£^TMU ? > # - F- A> h T&S U ^^iSt^-v F-T^&fC 
J; y^#^cfJ{C#A"r-5o rcDi^lcr-S^MOSh^^^^^-®^^^;!/^ 
&mg.<Di&^U$-lZ.Mf&-£tl. EMNM0S1 2 5 &iffi&#^-V*;i/£:&<5o * fcDM 

Mos©b£v^«ffi&jim-o .3V;gg;tfmv^n£#, cKDSg^fercDb^ 

ffimffitcf^-f-s^&K: k— ^> ft?*& u ^-^st^^f-Y f— 

y-rsfc&DMMOSl 2 6 fotPS©^- hiltSI 

£ T'EMNMOS, D§tfNMOSpS^©NMOS £ % KM&fr?- * * )\s H & 3 „ 
[0 0 9 6] 

CICPJc-MC-rSi: 6e*&<DNM 2:^— F ttfii £ b o feDMNMOS 

^Sii^^^^T'EMNMOS^M^^^^O^lCit^, E^NMOS, DS?NMOS£ 

^jca^^^^^T^s^®, ^©Mosab^v^mff^sn 

[0 0 9 7] 
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[0 0 9 8] 
[0 0 9 9] 

[0 10 0] 

mzMLfemm & mx? ^>mmm,&mm^m 8 iz^-ti&m&mjjizm l fcs^m 

[0101] 

gg ^c^•rIEIJ^&M^c^3v^T^i^ : f^^i:bTEMPM0S7b^v^bn-5^ ^cdpmo 
m 7L s z. n # «rtg t? & y , ^n&m^i&mmmti -e & s ® & & *r 

S3 £#"5Tfgi:fc5c tf##n;LTM0S, PMOS^titc^- h£P+M£"f-£r 
[0 10 2] 

jxomw*:$:w?. &feVTmmmm$:&j3'?z>mmz&^T. emnmos^s <t 

t)t2otf)DMNM0S<Z>>f- h«^£PM£t-£:i£CJ:oT*>|I^&^l|l##e>*l3 

o 

[0 10 3] 

J^Jt^EEOPSPMi^- hlCcfcS^^EMNMOS, DMNMOS&ffiVNTii^ bfc 
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[0 10 4] 
[0 10 5] 

& # o PMOStf) E/ DM«m^ffi ®i& =b t£ £ & £ o t£ o T E/ DM IC J: £ «ip 

*BEIBHHC;fc^TNMOSfc b < tePMOSCD if % %#jB&#nrtB*e& V* 0»®fHC 

[0 10 6] 

[0 10 7] 
[0 10 8] 

01 2&PM¥#ft*^l 0 ICN^iM 0 2 5:Mbfct, V*;fol$><5 LOCOS 
fc«>CD^^*^/|i«^©^***K--^ , S:>f *>aASslCj: yNMOS, PMOS&^lCjg 

iRWtcf? w MfiliB); 105 &«*tf«»^#-e©!»ifrfc{c.fc y 

bfc^> #|gSS/U =3> 1 3 1 &«3BPbfe«^&^bTV^S. 
[0 10 9] 
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[0 110] 
[0 111] 

££®1 2C^Tf^#ll&L0C0S&£;^bTV>£#, ^HfC^©^© @ 
efo^E^&bTV^V^Shallow Trench Isolation(STI) V^T =b*|§^lC 

[0 112] 

l ^ v ^mmw <n> tL &> © % jvmm^ <d k - »t&a£ b r=. «£ e> tc -f ^- > 

NMOS, DMNM0Stf>MNM0S# >f>ac *fbT F-A°> bilL/t Kt-t$)Sy>^^ 
b & V> § „ fff j& b It J: 3 &C<£ b £ V IC & # £ £ W-*ffif ^ -V # IC 

a£o*ttT;J3£fcv^ifc, ffitfc#tit©^:^v>?iHi^^5pj-e&§ 0 empmos©#^% 

IHtltCF^-£:J§V^#> DMPM0SlC»T^i2-/^--e^S3Kn>^VNbBF 2 5:M 
V^ -5 „ DMPMOSIC £ ^ X % b £ V *fttt»tt (DM&fr •=> * * * ftT* £ § £ 

&at#ttMV*6. K— XJHimSfci-Sb^V^CDfltJCkS^Jifltttl O n atom 
s/cm 2 ^Pj 1 0 12 atoms/cm 2 tf)$gH v £&-S>o 
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[01 13] 

3>«jlS^ffiT©fb^^*^(Chemical Vapor Deposition 

jLyryymffiikteif&^mhTmig&z o o 0A^f> 6 o o oA0K©Ifi: 

[0 1 14] 

8cjchi 3 izws-?£oK?* b v vf^-y 4 -mz& y^UCNMI8#tffc£&£ 
gm-zma-tz &z>iZ7* b \s*j?. m 32 *A$-—y<yh. f-j— **6&*e 

o 

[0 1 15] 

«gff#NMT*&5 J:e>tC K-X*5:|gSbTfc<. atf&ttl 0 14 atoms/cm 2 #> 
1 0 15 atoms/cm 2 GD^H*T?& U lEt$fc<Dig,gtH: 1X10 14 atoms/cm 3 fr 9X10 
18 atoms/cm 3 jfiST?&y, $/- h H&tnM. £.L>T k Q /□ ^ kfi/Dt 

[0 1 16] 

* fcEH»*>»ftlc <tot &NM<Z>#^H y n > tc <fc s UrSifta^il 
[0 117] 

mz?it b 1/2?* h&fMLfcffc, 014 iZm-t b 'JV^77-f- 

M32 S/^--^^U r^-fe^^-w^-r^^BFg^-r^-^^A^ 
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[0 118] 

1X10 19 atoms/cm 3 J£*_h, F-X*il hXlti* 1X10 15 atoms/cm 2 J£*J:<Z)^ 
[0 119] 

@i 3(Dn:nmz?* h isvxhttMnisTcwmz&vmtmz&ffi&ssv ^ 

Lfc>f #>&AJCJ:SP+#*gg$/y n><S«©^JCJt^ iftI©Mt 

x ^ ^ > y mn &&m x & %> t=. &> xm& v> & k s v ^ x * m x$> z> t>\ 4-xy a a 
& icit^ r * -fe ^ * - mm. & &m k * & < t & r t & «rig s & #>{&$gmfl: © 

m£4*y ; &K\z&z>mf&iknm-tz> a 

[0 12 0] 

r£Jc:7# b M 3 2 fcMJfcbfctk 01 5lc^-r<ke>{cPMJg*n;#M!c 

[0 12 1] 

K-X*&S3mi 0 14 atoms/cm 2 ^ P> 1 0 15 atoms/cm 2 <Z)^H-e& y lERfc© 
1X10 14 atoms/cm 3 ^£> 9 X 1 0 18 atoms/cm 3 j|g,g-e& y , i/~ VWfc 

[0 12 2] 
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Hi3^&Hi5 ic^i-xmic <t y u n > * tcNM^m^M^c. PMism 
p+ig« £ b # r ti e> ©xsjStti&i* l % r £ y t* & < r 

30©$^ c <fc e> jc^s 

[0 12 3] 

fcizmi 6JC^*rJ:^K:#*§aS/y 3>JtJC^— 3 4 
[0 12 4] 

So ^x^fcLTflMB^SfctoKittNMOSoy-;*, KU-f 6 |gt<z>-f 

>aA©iniMx^;i/^-li 1 0 OKev?fc»T?feSfc«)>f^>©ft^:f||gS:#J|:L/ 
T&lglJSi: L/T 1 0 0 0A>6 2 0 0 0 ATf&tltf+^BBlh-r S- 

[0 12 5] 

o 

[0 12 6] 

fc^y* h l/^h?:^^i:ltf-©iil^X7f>yUtC7* h l/*; 

^tt»j7^ hy yj^77-f -&icj: U7* h 

L'fe«y * h l/S?* h^^^fc LT»— ©j(fti(»J8l=&xy^-> ^L&icy * N V 
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& 2 mucDjjm^ <t o xnt> ti & „ 

[0 12 7] 
[0 12 8] 

MSJ&^ai.y hjtf&^fcft K^-f 3iy?-izmfe-£ftZ><, ££b^ffc 

[0 12 9] 

&£B1 8iC^"TJ:e)C7^ MJ V^9:7-f -SSfC J: *J 7 # hl/^ M3 2 

^>^»c j: »;«mfrJt©»-oDjie*Ksi»*-r*- 

[0 13 0] 

1134 <3D*t® £ bT kfcia*& b HF^MIC iU^x^hX^f > RTtg& 

»fl;Bl3^aa'e*S- 1^* h ?:7X^St bTfi?M-e^-5jS^^^aiy hx>y 
^■y > h^^v^tsl^ro^JcfeVNT^JT^^o fc£b#— ©#H*IBS#gMb 

- KttJ*flK(Z>lBH£ *J (cast* & z> . 

[0 13 1] 
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v j-mz& y most mi&ffitiVD&izwm&JR £<Dx>*9b £ &3£P#£ ffi 
Pi"S &o\zy* h M32 *rt#- — >tfhf=.%., U >%)b<&*fc3R& 

os©v-x, Ki/>f yv2b&n+m&i o 3 £x+4Hi&tik*/V nymmi 09^ 

[0132] 

^$$#1 U T fcfc»?l fc*» V \ V - * , K U >f > *l -5 &iJt£&f£ 0)/Jn $ V A^tfc^ 

£fflV\ ttS^^MttSfefeK-XIlil X 1 0 15 atoms/cm 2 JB*±-e& 
*J Z.<Dtg>S<DWim* 1X10 19 atoms/cm 3 a±T-S>-g>o 
[0 13 3] 

^fe3©#^NM0S(Z)^- hS#±.lCl±^— ©^J^^tt^tlTV^Sfe*?), NMOS 

(DP+ ^_ h«@tc K^-# as tt*K8H>S#Llt©3£ffcK:M:M*> 

[0 13 4] 

tc®.. 02 oic^-r<fce>tc:7# hy y^77f- ^c£ypMostPM3g£i#©^ 

4*>&AmK£ yN^x;i/feJ:^PM^m#:ctt{C#ALPM0SOy-^, KU>f > 
T?&£P+M)<1 0 4 m#^i/'J3>i^l 0 8 5:^tS„ 
[0 13 5] 

NM0S|^^-e^S^^<g^mi: > t'5fcfe 1 X 1 0 15 atoms/cm 2 # ±T* 

& y ZL<DW}&(D^felt 1X10 19 atoms/cm 3 J^_tT&£o 
[0 13 6] 

mzy* b b S:««tbfcft, 021 tC^-TJ:oCCVD^tCcfcyifTO^ 

mi 3 5&*5iSFbfc«U ^^LSiiSr^VMfraJKS^IKfe^defb-r*- 
[0 13 7] 

tf»IHj|ifi»KttTJi3^NSG(Nondoped Silicate Glass)|gfc b < tegftRT?* *J 
. ± Jl A* PSG (Phosphorus Silicate G 1 ass) flg =fo b < &BPSG (Boron Phosphorus 
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#2 001 — 243944 
Silicate Glass)jg-££>£2JB^t£&oTV^ 0 PSG3^ LBPSG&Hyn^c <fc 

[0 13 8] 

©KJSlcfc £5#Bgc£ UTttM&flstcfcv^T Ji8 o 0TCj^e> 9 o oxxDrnwe 

RTA(Rapid Thermal Annealing)^ ->\$. 1 0 0 OTCj^^ 110 
0 TC CD«H^»+©SST* * -5 = 
[0 13 9] 

[0 14 0] 
[0141] 

[0 14 2] 

Ml £<fctfEI2 tCj^;fc^i£tcj;£CM0S¥##^g£©ji^&. hWitfi^ 
»^JBS/ 'Jt>fKl2 7 £P+Mtf>#Mi§r> U n > 1 0 7 0fIt^53Tl)K 
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iJa>CJ:«*lP-Siftl 3 8 fcf*IJ|N-|g#tflU 3 9 
[0 14 3] 

>f- J:rJf|Bttttt»^ft(Z>«jfe^&^IB&RUffi«mil LfeVAfe&ig^ 

#1X1 0 19 atoms/cm 3 J^_LcD7i?n>^7tttBF 2 &if(Z)T^-fe^ , ^-^^&^ 
tfP+§?#MH$/U 3>10 7 JtlciSil^MS/U-9->f K 1 2 7 feBBbfesKU^ 

[0 14 4] 

o 

[0 14 5] 

33 j: zfm,mmmij km-* & « m & -e * s . 

[0 14 6] 

Ik ic#28 tJH tc J: S f§= <Z>m&09 ©CM0S¥##8« © *B£#S£ £ H® & M v a T gft 
rat" § 0 

[0 14 7] 

E2 3 &0 1 2-e^bfeXSi:|^«JCPS^*frS*l 0 1 tCN^ai^ 10 2?: 

»©feA<D-^^*^««^©^SI««jK--^ , «:>f*>aA«SK:J:yNMOS, PMO S# 

3 1 $:M*Lfe^5:^LTVNS 0 
[0 14 8] 

[0 14 9] 
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&&& 1 0 0 0 4 0 0 0 A ©ISIOIRJ? 

[0 15 0] 

4tC^-r < }:e)^T^-fe^ , ^-^%-e^>^BF 2 $:-r^>^A^iCj: y 

m-c7>#^n^y 3>i3i tfj^AbP+#^^^'; i3 > 131 iitSo 

[0151] 

>f- hm^li^- b«Mf^©£;£tt£G£<*fc#K LTte 1X10 19 at 

oms/cm 3 J^_L, F-X*il btfilXlO 15 atoms/cm 2 J^Ji©^#TM:*->&A 
t5 = 

[0 15 2] 

£ fcm—<D&$g&*/ U n > l 3 l c^coy ? -^M%tf>#A&, «^ 
[0 15 3] 

r *i £ cd fc* >f * > & A& tc ifc^ y * -fe ^ # - 3R& & tt& ic * # < -r & £ 

[0 15 4] 

3 1 7£f£ i: HgB# JC r * * ^ # - A 5: ff C) Doped- CVD&IC <fcoT%B2 4 

V^tf^ttifoSLKfcbTttl X 1 0 19 atoms/cm 3 J£Ui£-tS o 
[0 15 5] 



2001-3084423 



#200 1—243944 



^C02 5 iz*k-t&olz.?+&ffi&i/V ny 1 3 3 _hfCXA°y # jfi'&V^l/ttCVD 
&SC 4: »; ]&jttj&&JR S/iJt>fFl2 7 Z&M U £ fCCVD&JC J: »j $5^181 1 3 

4 VIM F±KHft#*r*. 

Mfcj&&«$/y"y->f F£ i/ttt^y^f>s/yt'f K*»u<tt*>^"5 t >s/y 

5 0 0A^?>2 5 0 0 A©iat*fe-5. bTte**;* - ^£M>fS&&£># 

/□frp> l o Q/ngS£> DISSS' y n>#«;fre> h*a^f>BBiK©S/ 
y ¥%{MS&<z>fStg # ft -t -T £ - 

[0 15 6] 

tts-fbK^feyRjPtti o o oA^e,2 o o o AT*2b& 0 &mizifccmnmi 3 

4tft9 0 0riST'3 0^gtf^OMS5:^e) o 
[0 15 7] 

3 4 nmm&Mi'WJ Fl 2 7 4:P+#J§aS/y=t>l 3 3£A#-x>?' 

LT^f-hmaiiffiiR&^'rs. 

[0 15 8] 

frm.?*b is*??, h^T.^ t.hxmmmi 3 4 ^x^^i^fc?* h 

X F&J8bfc*«B[j&&JB$/y"iM > F 12 7 i:P+#^>y3>l 3 3 &x. 
LTWlB^M^y F 1 2 7 £P+#*gffii/y =2> 13 3 &xy^> 
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[0 15 9] 
[0 16 0] 

«£fcgt©M«)fr e> & z> #Il®x ^ ^ > ^&±* © x y ^ > £ # 

[0 16 1] 

#CtC0 2 J:e>lC»Ml 3 7ZJ&f%Vf^ II^i^'JHVl 3 

[0 16 2] 

[0 16 3] 

mWkCVdmz& Uf£BI3*l£7^ MJP^5 0 OAfrb 2 0 0 0 KUtf- 
ic ffi v ^ h *i £ #H^H S/ y n > tc it ^» v * £ £ ©iStt b T # e> 

[0 16 4] 

»+ k q /nnm «J < KJt l t % ©ism^s^ £ -f-#5t&-r S i £: "T 

[0 16 5] 

§P#&H§n-f £ &r>\z-7* h\s*J* b 1 3 2 & A°#-=.>**U K"*— 
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[0 16 6] 

1 0 14 atoms/cm 2 ^ P>10 15 atoms/cm 2 <D^HT'*> iE^O^i^li 1 X 1 0 
14 atoms/cm 3 ^ P> 9 X 1 0 18 atom S/ /cm 3 ^ST & V , 2/ - h tfilffi tbt tt£fi[ k 

i: iti AJ£*Tlc f £ t=. &> ic 3 (Dmm<D i/ - hffiM-fiiJcfla^ lt^< &SS#fc 5 

o 

[0 16 7] 

* EH&^Sg&lC J: o T l£Ng!<Z>#j@£ S' 'J3>C «fc Sli^A^I^M^ 
-£<Z>«-£JC&BI2 8 lC^LfcX^M N HS$tl-&o 
[0 16 8] 

[0 16 9] 

F->C4ttjt^«l 0 14 atoms/cm 2 ^e> 1 0 15 atoms/cm 2 (D^Hl?$> »J jE«*© 
8£& 1X10 14 atoms/cm 3 #> £9X10 18 atoms/cm 3 @^t?$> y „ */- hig#t 

[0 1 7 0] 

^fc^li'JNimifi, IS»^S8aJcj:oTttPS[©#*gS^y n>icj: 

®28 75>^gI29 ic jg*-r xgc J; y mm&ffiMi */Vny$t ic NM«#t#««, m 
igjft#«c & L £ # r *i 6> ©XgJB tt^-f b =b d © JiK# if y T? < T =fe 
**>fcv*. 0 2 8 £0 2 9Jc^i-XS*Ati#AT%NS««tf*:««i:Pa«mfr 
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[0171] 

o 

[0 17 2] 

h h 1 3 2 5:filfct, ®3 1 tCat-r«J:e>lC7^ h U V^t7 

n-TZ>£olZ7* b UP* H 32 — > y Lfe^. U > % b < l±8fcitt& 

0S<Z)V-X, K W >T*S>SN+1K«1 0 3 ilN + #|gSS/U=l>1g«l 0 9*m 
[0 17 3] 

t^S^^ittSfeftK-XIttlXl 0 15 atoms/cm 2 J^±^fe 
y ZL<Dm^<Dmmt l X l 0 19 atoms/cm 3 J£U:T*&£o 

vn££#>> NM0S©>!f- Mite Kt-^A§r tt*BB« J *>£#t;fit©& 

[0 17 4] 
[0 17 5] 

fc%k. ms 2lZjjk~f£olZ7 7t bV V>f?*7A -mz£ yp MOSilPMSm^©^ 
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>t?&sp+«ci 04 m#^>'jn>iii o 8£^-rs„ 

[0 17 6] 

MOSmmT'g&tziH&l&tt K-XIttl XI 0 15 atoms/cm 2 J£*±T- 
& *; ZKJD#^-CD?gMl± 1X10 19 atoms/cm 3 J^_hT*fc3„ 
[0 17 7] 

[0 17 8] 

&,±<DJm<D^m2 1 JC^bfeXgim«K:tf»r8Ue»JRl 3 5 ^iLE2 2 
[0179] 

[0 18 0] 

03 3SfttIL/fc0 2 3^e>H24 £ ^©X^^T o 37N>h : feL<tt 

^-tiy&E&mm&i&mi 4 o m#»>'j3>i 3 3±izxrtv$mz& 

[0181] 

^#>£%K:^JS«:l 0 0 A;fr£> 5 0 0 A©^B"e&*K 

[0 18 2] 

tftlcMX-tfRTP (Rapid Thermal Process) (C J; »J 6 0 0 "C 7 5 O^C^M 

v^sw^©^^^^^^ Kftu ^-©^7 o ox:^e>9 0 0°Cg^©M 

[0183] 
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, ®2 zizjF^^nmnw&cHos^m&mmcDmMtfnbft&o 

[0 1 8 4] 
[0 1 8 5] 

PM¥mfomi& ioi icjg/astifc-F- K««*«P+®a)#*gSS/y n> i o 7 

ightly Doped Drain)#jg-£& £>NM0S 1 1 3 N^aiMfJgc 1 0 2 Kfe&Ztl 
tcf- hmmi$>t>lZVP+M(D&%£&*/ V ny 1 0 7 T-&SLDDfi|5itf)PM0S 1 1 2 
£^£>&&cmos£;. KftfiMti o 6±izi&f&ZfrT^Z>Jf- h«M£l«f 

—M<D2>1&g,i/V n>^e>3fe«P-»m#l 1 4 33J:tfN-3gm#l 1 5 

[0 1 8 6] 

JllC;m>T#ftJ&«tig£&oTV>&#, ^*lJ£A*M±01, 02. 02 2lC^bfe 
[0 1 8 7] 
[0 18 8] 

BH2^p)Eii 7icj^ufcx@"fcra«*;x;g&fTV^- nss, bbj& 3gm# 

[0 1 8 9] 

*/ U 3 >IMfcBltt#*§£$/ y 3 >©l»ilft3& v> b&cvD&ic j: *; ^ u 5/ y 
n >SftJKfi3:CVDjSJC «t y^fifctS. fl&RIg 13 4 <Z)$i^tt 1 0 0 0 Art* h 3 
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0 0 0 AH-t£ a 

[0 19 0] 

mmwki 3 4^tm^cvd^ic &z>mimm&. Mft©fc«n 3 a & 

[0191] 

3 Aco^v^y^^v^y^mizm^Mm^n^mt^mitm^^^m 

[0 19 2] 

JK±0XS0t, EI 3 6 IZTjs-t <fc5tC7tf h U y^57-f -SiC<fc yNMOSfcHg 
P-TS J:e>tC7^ h l/^^ h 1 3 2 U > % U < fcHftfRfc 

if CD K^-&te»KK:>f **>&A8slc «fc ypM£«#u:#AbNMOS<z>iB«ft©y 
KW >-e*SN-f|g« 1 4 2 £7£j&-f£„ 
[0193] 

*tt%m&&¥m{*&&<DMi¥n&K*ii:&tfi. mm* f-x*# i o 12 at om 

s/cm 2 fr£ 1 0 14 atoms / /cm 2 (Z)^--^*— -r^>U. 1 0 16 atoms 

/cb 3 j&*£» 1 0 18 atoms/cm 3 0^--^- , T:^><&o 
[0 19 4] 

-jSJC «k yPMOSSMP-rS J:^JC7* h h 1 3 2 -r-^bfcfik 

7KD>3&Vx > L/BF 2 3feif©r^'fe^ , *^S:iE»fl!lC-f *>^AffiKU: yN^x^lC 
3»AUPM0S©fi»IE©y-X, -Kl/>f >T*&5P-««1 4 3 
[0 19 5] 

^««»ffittNMOSBr«l, mmZF-XAtfl 0 12 atoms/cm 2 # P, 1 0 14 atoms 
/cm 2 ©^--^f-T$> y . <DWt& <DMJg.lZ 1 0 16 atoms/cm 3 ;frP> 1 0 18 ato ms 
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/cm^© * - - T* & £ D 
[0 19 6] 

ytrmmitftmnzisv nymitrnzm^Zo mmmi4 4<Dmmiz&m£-?z> 
mftm^ionmizb £z>t>mm z o o oa*^6 o o oAtit^s. mmmi 
4 4&mmzMfcm<z>immtt£¥<Dmmiz£ vm#t>m*fiom& : b%>z> B 

[0 19 7] 

IklzmB 9 iZxk? J:e>lcM#ttF^-f X^>**1CJ; *J^|^1 4 4 £:ny^ 

—9-- 14 1 ©ipS^^Ml 4 4 flfclftJC 
ftO. 2/ttm^^0. 5 fim-C~$>Z> 0 
[0 19 8] 

iJ->T FX^ — 9— 1 4 l^CDl^, *ft»|Ri 4 4i±$/y n^MftftJHTC&y, # 
^i/'jn>±©iill 3 4<Z)±Mli^y i3>M>ffcffi|T*&£fc&M#&F^-f 

[0 19 9] 

jkiki 3 4*i/vnymitm£.hx'<—V'~-m<z>mnmi 4 4 tr*/vnymitm 
^ l x % w c mm t -t z> z\ £ it vim t*& & . 

[0 2 0 0] 

^>^lC<fc y SJ/ttt ±<Dm*m 1 3 4 &^t5„ 
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[0 2 0 1] 

x itmmm 134 ±ma> */ v n ymtm\% F5>fxyf y?iz & y i$£ u 

[0 2 02] 

&&c:7tf h M 3 2&§!Ii£bfc^ 04 1 lC^J:e>{C-7# h u 

if© K^-&i*»&tc>f #>8EA«£ICJ: ymiSSfe <fctfNSfi«ifr*K:*AbNM 

OSOV-X, K W >T*«N + 1S«1 0 3 fcN + ^Jg&S/y =I>IB«1 0 9 
[0 2 0 3] 

yiOf^CiltttlX 1 0 19 atoms/cm 3 J^_h-e&<5 0 
[0 2 04] 

&&z<Dm&mos<Dtf-hmm±izizmmmtfmfrnT^$>fe&>. nmos©p+ 

[0 2 0 5] 

3 e>cH^ttL/Tv^&v^fis«»©*'i?^^^f©Be9T*xs^c«fe yNMoig 

y n > tc <fc sN+e^&^-r s 

[0 2 0 6] 

fcffe, S4 2ic^-r &r>\z-y* h y y^77>f-i{cj: ypMos£PM*£#i;#©tfc 
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-efe-5P+M^l 0 4 £P+#^H$/U n>«!cl 0 8 Sr^-T-So 
[0 2 0 7] 

MOSmi$T°%Z>t=:tf{&m,ifiil-tZ>fr&> F-Xftfcfcl X 1 O 15 atoms/cm 2 J£*_t-e 
& y r CD«#©^« 1X10 19 atoms/cm 3 J^±-efe«5„ 
[0 2 0 8] 

£ m^-T & £ £ * »ftB £ . 
[0 2 0 9] 

[0 2 10] 
[0 2 11] 
[0 2 12] 

Ell 2^^H1 7lC^UfcXg£l»l*i&:i:^£^;f- h«1§, IBi&§U *g£tft 
[0 2 13] 
[0 2 14] 

X/Vt. M32 *rt*-->?lsTVy%L<lZffi i mteE<DFi--Zi&mmz'( 
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y 1 1 1 SrHHSTg/fc-T 5 „ 
[0 2 15] 

|rf^bfeHJgMlCfeV>TliNMOS<Z){Sa^LDDy-^. F W >«e£N§ff#ji£!l 
5/U n>&mft&ll&5X;iStC J: yjg/fcbTV^tf, r*ie»©>PS|a6«»ft«Jfc« 

[0216] 

•7* V VVTs h £Rfc*bfc«U 04 4 IC^-T «fc^tC^>tt»;04 3 £im$l&CPM0S 
tPS!fi«:*4:35i*»^«:HlP"r* J:-5JC7* h l/S?* M 3 2 >£f 
b T JK D > % b < teBF 2 & if 07 # -fe ^ # - £ ®Mm.\Z 4 * > & A&tC J: y x 
JUS V n>cfriC#Ab, PM0S©4£mKtf>V-*. FW>T?*£P 

4 3 fcPMfiffittfc asp-rasas' y =i > 1 1 o zm^i&m-tZo @4 

[0 2 17] 

JKHMOXgttHS 8#&H4 2 Kl^b HCXg&ff^H 3 5 IC^ 

■T*»WOflEH©IIJi#!I®CM0S^fl:^«*3t M±lZjjk b fc*»WCD8!I 

[0218] 

o 

[0219] 

PM¥##*«i o l jc^stife^- MW+M-©#^Si/'Jn> l 

0 7T*&y V-Xi: F^>f >3^«IStiR^S:BWi:bfeLDD||3iT*)*NHOSi 1 3 

fc, N?:n/HB#i o 2i:^SIi^- h«*#^ttyp+£!©S&-©r*gas/ 

y 3> 1 0 7T&£LDD^3i<Z)PM0Sl 1 2 £fr £ &£CM0S£, :7 ^ — /I/ FKftOIR 
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i o 6j:t^anTv\«jiK#jgss/y=i>^e>3&sf»is;p-«*a#i 3 sis 

[0 2 2 0] 

[0 2 2 1] 
[0 2 2 2] 

0 2 3 3^e>H2 4lC^bfcXefcfif«^XSS:ffV>P+#3lgSS/y h 
1 3 3<Dj&&*ff5. P+#»'J3>©1II^- hti^Mi^U^^ 
^® , T?fe<5^fe2 0 0 0 A£m*> 6 0 0 0 A"T?&£ 0 
[0 2 2 3] 

?£IC04 6 1C^-T «fc 5 U a>_tlC^mi 3 4$:igtt&o d<Z>»fili 

»fls«fi, _hM*^> u =i >^buia)«ui#3fi^«) »; . lestus 134 ommmiz 1 o 

0 0 A#*£> 3 0 0 0 A7?&&. 
[0 2 2 4] 

[0 2 2 5] 



10 2 



ffiSE# 2001-3084423 



#2001—243944 



[0 2 2 6] 

#acg|4 81Z^-T £?icy* b U V^57Y -&lC<fc y NMOSfcHgnf £ J: 5 iC 

>-e«>SN-M^l 4 2 
[0 2 2 7] 

jfmmmm&¥m{£m&<DW}ftmmz& &z>f>K mmzF-xAtfi o 12 atom 

s/cm 2 frP> 1 0 14 atoms/cm 2 <£>;r-#*--e&*J, ZL<DWi&<Dm&.& 1 0 16 atoms 
/cm 3 #Mb 1 0 18 atoms/cm 3 ©;t— So 
[0 2 2 8] 

#UC7tf h UP* hfcl&icLfc©*,, 04 9 iC*tf £olzy* b V 7 4 

-mz£ y?mszfflm-t&i:t>izy7tb uvt. b 1 3 2 
tft n > v ^ b B f 2 & if © y 9 -fe ^ # - & <£ ^ ic -f ^- > & A m. iz J: »J N fttp t c 
mAL?1lOS(Di&Mm(DV - Kl/>f >T**«P-1g«l 4 3 
[0 2 2 9] 

^M^ig^teNMOSI^il. atSttF — 0 12 atoms/cm 2 ^ 1 0 14 atoms 
/c« 2 ©;*--$f-T?&y, ^©^-^-(D^i^li 1 0 16 atoms/cm 3 fr P> 1 0 18 atoms/ 
cm 3 (D:fr-#— t^S„ 
[0 2 3 0] 

fctZ7* b u^* h£|&£bfccz>l3. 05 o iz^-t Zolzmzy-J Fx^-i* 
-i:3&«lft»)Bti 4 4 &cvDi£&c<fc y*pS!MMS«-h izi&m-t So rfflf^fflii 
R14 4 i:LTtt#*§SJ/y 3>±©«i#|fl;i 3 4 $r^t-«te>JC^-f FX^—9" 
-£7£f£i-£ifrM# IfiltlRl 3 4 ©±MT*feet/U 3>^>fb)^{C*f L 
x*;^>^a^lfc3^5tti-&S/y 3>Blft»;«:«V^. iiH4 4 0ifMI 
^i-S«#^©^lC%«fcS^MS2 0 0 0A^&6 0 0 0AgIt'fe5 o $5 

ill 4 4«»ft^»^JK©««ft^^©aaK:«J:y»^a&ff^»^%*«. 
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[0 2 3 1 ] 
[0 2 3 2] 

&k:b5 Ejc^-rjc^jctiiiMR^jieas/y n> 13 6 

[0 2 3 3] 

it jg#^a s/ y n y izf- b ^mm #*§a */ vny mmwmiz * y j$ 

Rff#5 o o Aj^p> 2 o o o Afc#^fc&j*Rfi£&<BiBfl;LTf? 

[0 2 3 4] 

^)^#^a s/ y =3 y iz £ y rn.in.ifr *i&mtz> z. t. t% igm#<z> s/ - n »titt & 

[0 2 3 5] 

$>zv yte^hmmzjyty&Amzi: vmm&B&isv a> 1 3 6i*uc;g#{ift 

[0 2 3 6 ] 

m<mm&mx*$>z> <te>tc K-xi^bTfe<. anttti o 14 atoms/ c m 2 ^ 

£10 15 atoms/cm 2 (D^B v e& y lEUfctf)^^* 1X10 14 atoms/cm 3 ^ £9X1 
0 18 ato«s/c« 3 g&*C& y , V ~ h SJfiH tit tt& k Q / □ b k D / □ 
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[0 2 3 7] 

&y> f©f^i:ii05 3 Kj*bfcXjgH:#te3ft<5. 

[0 2 3 8] 

^iC7^ h us?* M 3 2 0 5 4 jc^"T <£ e> JCP^«#tflt1H« 

[0 2 3 9] 

F — X4ttaiJj£H:l 0 14 atoms/cm 2 ^ 1 0 15 atoms/cm 2 <Z>^H"e& »J iEl$<Z> 
1X10 14 atoms/cm 3 ^ £> 9 X 1 0 ^atoms/cm 3 ^^^^ *J , $/ — F^ini 

[0 2 4 0] 

®5 3^e>H5 4jc^-rxsK:j:y»is;#jga2/y n>rpKmm.$ifanm. pm 

gStflcf^ Sr^fifc b fctf Z. ft *> CDXgJEtt&t* bt;3 ©JlR# if y T*fc < T =fo ^ 
[0 2 4 1 ] 

*cH5 5ic^-r<j;e)ic^7r by v**^:7^-&h^y^>**jci:y?im#*it 

[0 2 4 2] 

m.^(DMJiit.mm^^^ft^t^^^^>i^^^y^miz^ y*T*>*i<&. a 

£&-e£&v^ ^otii#^i/'jn> 13 6 ©x-z^^^^s^c^f- f« 
m&*.&m&it.te&p+£>i&8tssv 1 3 3±<©«ft*0Ei 3 4©_tjn?&&^ 
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©^P+#^i/'Jn> 1 3 3±comMBi 3 4te£TI&£2*i5z:£W:fc< 
. Mtsv-^ Fi/>f -y^mko^A ^aAJcfe^T-hfr^x* h urate 

[0 2 4 3] 

#UC7* hl/^h 1 3 2 &§!IitLfc#, 05 6 J: 5 * hV 

U-$Z>£o\z-7* h hi 3 2 y 
£© K^-&*»Bnc>f *->&Ai£tCJ: yPM3S*i3 J:tfNSlifiSt#*K:#ALNM 
F l/-f >T'S>5N+I^ 1 0 3 tN+#^^ 'J n >f« 10 9 1:^ 

[0 2 4 4] 

^mm tit v ^ v - x , k ^ > ^ *i s j£ifc£y&cD * 3 ^mm 

£JgV^ T^S^^iS^il'r^fcto K-X*ttl X 1 0 15 atoms/cm 2 J£jUtT?£> 
»J X 1 0 19 atoms/cm 3 J£Lh-e&£ 0 

[0 2 4 5] 

^7ti(D#-^NM0S(Z)>!f- h«*±JCttj|e*JRl3 4#ft;fr;txTV^£#), NMOS 

b >3g £ -T £ ^ £ -5 ■ 

[0 2 4 6] 

[0 2 4 7] 

10 6 fBSE4$ 2001-3084423 
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<4*>&Amz£ yN?:n;i/£J:tfPM^tt>£tc^ALPMOs©v-x, Ku>f y 
T*&Z>P+m®l 0 4 fcP+#*gHS/U nymmi 0 8 £^-r& 0 

[0 2 4 8] 

M0Sj^#T?£££tt{£^a£-r££#) K-X*tt 1 X 1 0 15 atoms/cm 2 J£* _hT* 
& *; ZOm^Omm* 1X10 19 atoms/cm 3 J£UtT*£>&,, 

[0 24 9] 

&>±UmVX%fc£.-0lzm2 3, 024, 04 62)^05 7©I@l:l5ri: 
ICJ:^, 04 5lC^f^^lCj:S||3:(Z)||»J©CM0S^##;^gCD#3t^#e> 

[0 2 5 0] 

PM^#^*=K 1 0 1 IzmftZtifctf- hM#i*ttj&£MS/U K 1 2 7 HP 
>^LDD^5t^$>SNM0Sl 1 3 Nd;i/^el 0 2 tC?£/&£ iflfc^f- h« 

y Mkj&&A2/ ut>f Ki2 7 tLP+m<D^m^y u n > 1 o 7 ©sui 

Tf&SstfyiM K^it T-&£LDD^S£©PM0S1 1 2 £ jfr £ & £ CMOS £: . 7>f-;i/ 

ytm—mw&m&i/v 3>^&«sp-®m#i 1 4 fc<ktfN-igmflti 1 5 a 

[0 2 5 1] 

V 1 0 0 0A**fe 4 0 0 OAtKffiS 

[0 2 5 2] 

M0S«3ilCLDD«3tS:Jgffl'r6afittH3 5 £^f&ia©^mM©CMOS¥#fl#i 
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[0 2 5 3] 
[0 2 5 4] 

05 9 1£®1 2^*>K1 5lC^L£::aglC«J; >J#^>Un> 13 1 tfncP+ 
#&!ll£/U 3>fHgel 3 3 ilN-#^SS/U 3>M^1 1 1 ilP-#^'>y3> 
1^1 lOMbm mmmi 4 5 S:CVDSStCJ; »J«*U 7*hUV^7 
7>f-^ilx-/^>^lCj:*J^mi 4 5 &H-#Jga^U3>ffi«l 1 1 
#>^^i/Un>fI^l 1 0 ±izm-t& oiz Vfem^Ztt-** 
[0 2 5 5] 

El 2^e>il 5 £^<DX®£M&££>W:#Mii^>y n> 1 3 1 ©If*^ 1 0 
0 0A^6 4 0 OOAiliV^tfeSo rtltt^- F«ffi&3tfy -fr-f F«3tfc"r 

[0 2 5 6] 

iin 4 5ii-^ici/y nymitmtfm^bft. mmzi o o o A*>e>4 o 

[0 2 5 7] 

6 OJC^-T &-5K?+4Hfi&ti/V ny l 3 3 J: tflfilMS; 1 4 5_h{cx 
/\°>y #&&VNLkJ:CVDi£lcJ: >JlSWI^J»S:««P'rSo lfifl»j&&«$'y "fr-Y F£ 
LT&^y ^T^S/y-iM <\t* y fXT-yi/ F%L/<tt^*>^ 

yiM F%b<tt^^^^S/U-9->f F#/Bv^;ftllRJ?H:5 0 0 A^e>2 5 0 OA 

[0 2 5 8] 
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0££lignl-S J:.-5JC7* bUV* M32 £A#-^->*~U K^-f 
[0 2 5 9] 

#aC7tf h US?* K&B&5&U «ittf H F»?|*K: J:S ai* bxy^^Kl J: 

y ««i*±©jift<sis; 1455: i&ic u S62 jc^-r <t o K-mm&i&misv 
*6*K»TJf u =» >BMbjw;, ±»#s/ u =3 zsmtmommmmxab y , s/ u 

= ItfiiR 1 3 4 CDHRjy»'l 0 0 0 & 3 0 0 0 ATf 

-*-^©iKici(ft»j8ii 3 4TM<Dmfcm-t)mftv&^£t>temmizmi£'?z> 

. «^.tfS/y n 2 0 0 0Ati/U3>iM$: 10 0 OAiitS. 

[0 2 6 0] 

[0 2 6 1 ] 

#clcE6 3 ic^-TJ;e)JC7>t by y^^-7^-^^x-/^->^tcj:y$6^i 

3 4 fc»»j&&»s/ytf>f ki 2 7 ^i'>y3>&A*-->^uTy- k 
mm. mm. sM&Mt^. 

[0 2 6 2] 

iiWSliMJI^'Jt'f K 1 2 7##|§S*/y =i>_h{c^v%fe«?)^- 
[0 2 6 3] 

&,mtms 6^e>H4 zizxkhtcJiM&ff? z.z.k.& yas 8 tc^-rnA©^ 

jfi«©CMOS¥##££fi©*ai«:»<&. 
[0 2 6 4] 
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[0 2 6 5] 

&>teE<DmM&&mi 4 o sp+#*§ss/y n>i o ns^mmmi 4 5± 
jc a v $ mz «fc y mm-t % „ 

[0 2 6 6] 

=2/t;i/h, f ^ > t tiiclf l o o Aiii^ 5 o o Acifflt^ y , nsmh 
[0 2 6 7] 

SKlCWitliRTP (Rapid Thermal Process) iz£ y 6 0 0 TC**S> 7 5 0TC@^ 
[0 2 6 8] 

y 3 >««tftJt©jft*jR 14 5 &HF»*«i if -ex ^ ^ > -r s ^ i: jc «k y 

[0 2 6 9] 

JKJtK:^Lfc«ri<z>^Jfe«ld:5fcK:lttWbfe^J6«K:jt^ WHIMS' y if-^f 

[0 2 7 0] 

J£*|S$te®6 2J!»K^Ufcig5t^i:H«li*XSS:«l-&i4:JCJ:y, H5 8 IC 
[0 2 7 1] 



110 
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m^^^m^r^lS^t.. 04 3 fcJ:tf®4 4iC^LfeNM0S^J:OT0S(Z)<S^M 
[0 2 7 2] 

'J3>fi«l 1 1 fcP-^i/y n^Iil 1 0 fcP+£*g6$/U n>1H«l 0 

^L/5feic#Ma^u zi^tpizn-mmi 1 1 tp-M^i i otmmvr^ m 

5 9 lC^^J:e>JC$fe^l 4 5 &/1*-n>yU -£0>^©A°#-:^>y£;JX 
fe«S»Kl 4 5&VX*£LT#Mill^y 3.>tfiK:P+<B«l 0 7 S^tSi 

[0 2 7 3] 

ps¥#f«« 101 izmi&ztifef- bmm&~mm&&mi'vy'j Fi2 7tp 

+m<D^m^iyVny l 0 7©ait^5M3K , Jt'f FAKSt** y V-x i: F 
is^(yj$U)DMm.T*%>z>mosi l at, N?x;i/M^i o 2 ic^^stife^- b« 
«#<»?> & y Wtt^MS/ Ut>fKl2 7 £P+M<Z>#^I^> U n> 1 0 7 ©^Jg 
-e$>-5>5j<y -9->f F«^"e&5LDD^g©PM0Sl 1 2 £^e>&£CM0S£, 7-r-/i/ 
KffiiRl 0 6±lZ]&&ZtlT^Z>mmg>ffiM!isV 3>***>J*<&P-Sift#l 3 
8£«i:tfN-*gmttl 3 9 £^e>#J&£*lTV^„ 
[0 2 7 4] 
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